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Indenlandske  Medlenimer. 

Holm,  Peter  Edvard,  Dr.  phil.,  fh.  Professor  i  Historie  ved  Københavns  Universitet,  Stor- 
iiors  af  Danebrog  og  Danebrogsmand,  Jiommandør  af  St.  Olafsordenen. 

Zeuthen,  Hieronymus  Georg,  Dr.  phil.  &  math.,  fh.  Professor  i  Mathematilt  ved  Københavns 
universitet  og  den  polytekniske  Læreanstalt,  Kommandør  af  Danebrog  og  Dane- 
brogsmand, Kommandør  af  Nordstjernen,  Selskabets  Sekretær. 

Jørgensen,  Sofus  Mads,  Dr.  phil.,  fh.  Professor  i  Kemi  ved  Københavns  Universitet  og  den 
polytekniske  Læreanstalt,  Kommandør  af  Danebrog  og  Danebrogsmand ,  Formand  i 
Selskabets  naiurvidenskabelig-mathematiske  Klasse. 

Christiansen,  Christian,  Dr.  med.,  fh.  Professor  i  Fysik  ved  Københavns  Universitet  og 
den  polytekniske  Læreanstalt,  Kommandør  af  Danebrog  og  Danebrogsmand. 

Krabbe,  Harald,  Dr.  med.,  fh.  Professor  i  Anatomi  ved  den  Kgl.  Veterinær-  og  Landbohøj- 
skole, Kommandør  af  Danebrog  og  Danebrogsmand,  Ridder  af  St.  Olafsordenen. 

Thomsen,  Vilhelm,  Ludvig  Peter,  Dr.  phil.,  Professor  i  sammenlignende  Sprogvidenskab 
ved  Københavns  Universitet,  Ridder  af  Elefanten,  Storkors  af  Danebrog  og  Dane- 
brogsmand,  Kommandør  af  den  preussiske  Røde  Ørns  Orden,  dekoreret  med 
Fortjenstmedaillen  i  Guld  og  med  den  preussiske  Orden  Pour  le  Mérite,  Selskabets 
Præsident. 

Wimmer,  Ludvig  Frands  Adalbert,  Dr.  phil.  &  litt.,  fh.  Professor  i  de  nordiske  Sprog 
ved  Københavns  Universitet,  Storkors  af  Danebrog  og  Danebrogsmand,  dekoreret 
med  Fortjenstmedaillen  i  Guld,  Formand  i  Selskabets  historisk-filosoflske  Klasse. 

Topsøe,  Haldor  Frederik  Axel,  Dr.  phil..  Direktør  for  Arbejds-  og  Fabriktilsynet, 
Kommandør  af  Danebrog  og  Danebrogsmand,  dekoreret  med  Fortjenstmedaillen 
i  Guld. 

Warming,  Johannes  Eiigenius  Biiloiv,  Dr.  phil.  &  se,  fh.  Professor  i  Botanik  ved  Køben- 
havns Universitet,  Kommandør  af  Danebrog  og  Danebrogsmand,  Kommandør  af  den 
slorbritanniske  Victoriaorden,  Ridder  af  den  brasilianske  Roseorden. 


VIII 


Goos,  Ângiist  Herman  Ferdinand  Carl,  Dr.jur.,  Gehejme-Konferensraad,  extraord.  Assessor 
i  Højesteret,  Storkors  af  Danebrog  og  Danebrogsmand ,  dekoreret  med  Majestæ- 
ternes (îuldbrylliips-Erindringstegn,  Storkors  af  den  belgiske  Leopoldsorden,  Kom- 
mandør af  den  russiske  St.  Annaorden,  Nordstjernen  og  den  italienske  Kroneorden. 

Steenstrup,  Johannes  Christopher  Hagemann  Reinhardt,  Dr.jur.  &  phil..  Professor 
Rostgardianus  i  nordisk  Historie  og  Antikviteter  ved  Københavns  Universitet, 
Kommandør  af  Danebrog  og  Danebrogsmand ,  Kommandør  af  Nordstjernen, 
llidder  af  Æreslegionen. 

Gertz,  Martin  Clarentius,  Dr.  phil.,  Professor  i  klassisk  Filologi  ved  Københavns  Univer- 
sitet, Kommandør  af  Danebrog  og  Danebrogsmand,  Kommandør  af  den  italienske 
Kroneorden  og  af  Nordstjernen. 

Heiberg,  Johan  Ludvig,  Dr.  phil.,  litt.,  med.  &  se.  Professor  i  klassisk  Filologi  ved  Køben- 
havns Universitet,  Ridder  af  Danebrog,  Selskabets  Redaktør. 

Høffding,  Harald,  Dr.  phil.,  jur.,  se.  &  litt..  Professor  i  Filosofi  ved  Københavns  Universitet, 
Kommandør  af  Danebrog  og  Danebrogsmand,  Kommandør  af  St.  Olafs  Ordenen  og 
Nordstjernen,  Officier  de  l'instruction  publique. 

Kroman,   Kristian  Frederik  Vilhelm,   Dr.  phil..    Professor  i  Filosofi   ved  Københavns 

Universitet,  Ridder  af  Danebrog  og  Danebrogsmand. 
Muller,  Peter  Erasmtis,  Dr.  phil..  Kammerherre,  Hofjægermester,  fh.Overførster  for  anden 

Inspektion,  Storkors  af  Danebrog  og  Danebrogsmand,  dekoreret  med  Majestaiternes 

Guldbryllups-Erindringstegn,  Kommandør   af  St.  Olafsordenen,    af  den  russiske  St. 

Annaorden,  af  den  spanske  Carl  Ill's  Orden,  af  den  græske  Frelserorden  og  af  den 

preussiske  Røde  Ørns  Orden. 
Gram,  Jørgen  Pedersen,   Dr.  phil..  Formand  i  Forsikringsraadet,    Ridder  af  Danebrog  og 

af  St.  Olafsordenen. 
Erslev,  Kristian  Sofus  August,  Dr.  phil..  Professor  i  Historie  ved  Københavns  Universitet, 

Kommandør  af  Danebrog  og  Danebrogsmand. 
Christensen,    Odin   Tidemand,   Dr.  phil..    Professor   i  Kemi   ved  den    kgl.  Veterinær-  og 

Landbohøjskole,  Ridder  af  Danebrog  og  Danebrogsmand,  Ridder  af  St.  Olafsordenen. 

Boas,  Johan  Erik  Vesti,  Dr.  phil..  Professor  i  Zoologi  ved  den  kgl.  Veterinær-  og 
Landbohøjskole,  Ridder  af  Danebrog  og  St.  Olafsordenen. 

Petersen,  Otto  Georg,  Dr.  phil..  Professor  i  Botanik  ved  den  kgl.  Veterinær-  og  Landbo- 
højskole, Ridder  af  Danebrog. 

Prytz,  Peter  Kristian,  Professor  i  Fysik  ved  den  polytekniske  Læreanstalt,  Ridder  af 
Danebrog  og  Danebrogsmand. 


IX 


Salomonsen,  Carl  Julius,  Dr.  med.  &  sc,  Professor  i  Patholofti  ved  Københavns  Universitet, 
Kommandør  af  Danebrog  og  Danebrogsmand,  Kommandør  af  den  preussiske  Krone- 
orden,  af  den  russisiie  St.  Stanislausorden  og  af  den  svenske  Vasaorden,  Ridder 
af  Nordstjernen  og  af  St.  Olafsordenen,  Officier  de  l'instruction  publique. 

Sørensen,  William,  Dr.  phil..  Privatlærer. 

Møller,  Herm^ann,  Dr.  phil..  Professor  i  germansk  Filologi  ved  Københavns  Universitet, 
Ridder  af  Danebrog. 

PechiUe,  Carl  Frederik,  Observator  ved  Universitetets  astronomiske  Observatorium,  Ridder 
af  Danebrog  og  af  den  russiske  St.  Annaorden. 

Jonsson,  Finnur,  Dr.  phil..  Professor  i  nordisk  Filologi  ved  Københavns  Universitet, 
Ridder  af  Danebrog  og  af  den  norske  St.  Olafsorden. 

Müller,  Sophus  Otto,  Dr.  phi!..  Direktør  for  Nationalmuseets  første  Afdeling,  Kommandør 
af  Danebrog  og  Danebrogsmand,  Ridder  af  Æreslegionen. 

Bergh,  Rudolph  Sophus,  Dr.  phil.,  fh.  Docent  i  Histologi  ved  Københavns  Universitet. 

Johannsen,  Wilhelm  Ludvig,  Dr.  med.  &  phil..  Professor  i  Plantefysiologi  ved  Københavns 
Universitet,  Ridder  af  Danebrog,  Selskabets  Kasserer. 

Jespersen,  Jens  Otto  Harry,  Dr.  phil.  &  litt..  Professor  i  engelsk  Sprog  og  Litteratur 
ved  Københavns  Universitet. 

Nyrop,  Kristoffer,  Dr.  phil.,  Professor  i  romansk  Sprog  og  Litteratur  ved  Københavns 
Universitet,  Ridder  af  Danebrog  og  Danebrogsmand,  Officier  de  l'instruction 
publique,  Ridder  af  den  italienske  Kroneorden  og  af  Æreslegionen,  dekoreret 
med  rumænsk  Fortjenstmedaille  i  Guld. 

Bang,  Bernhard  Laurits  Frederik,  Dr.  med.,  Veterinærfysikus,  Professor  i  Veterinær- 
Lægevidenskab  ved  den  kgl.  Veterinær-  og  Landbohøjskole  ved  København,  Kom- 
mandør af  Danebrog  og  Danebrogsmand,  Kommandør  af  Nordstjernen,  Kommandør 
af  St.  Olafsordenen,  Koniturkorset  af  1.  Kl.  af  den  sachsiske  Albrechtsorden. 

Juel,  Christian  Sophus,  Dr.  phil.,  Professor  i  Mathematik  ved  den  polytekniske  Læreanstalt 
i  København,  Ridder  af  Danebrog.. 

Buhl,  Frantz  Peter  William,  Dr.  phil.  &  tlieol..  Professor  i  semitisk-orientalsk  Filologi 
ved  Københavns  Universitet,  Kommandør  af  Danebrog  og  Danebrogsmand,  Ridder 
af  Nordstjernen  og  af  Kongeriget  Sachsens  Civil  Fortjeneste  Orden. 

Kålund,  Peter  F}rasm,us  Kristian,  Dr.  phil.,  Ribliotekar  ved  den  Arnamagnæanske 
Haandskriftsamling  paa  Universitetsbiblioteket  i  København,  Ridder  af  Danebrog  og 
af  den  norske  St.  Olafsorden. 

Rosenviîige,  Janus  Laurits  Andreas  Kolderup,  Dr.  phil..  Docent  i  Botanik  ved  Københavns 
Universitet. 
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Troels-Lund,  Troels  Frederik,  Dr.  pliil.,  Professor,  Ordens-Historiograf,  Storkors  af 
Danebrog  og  Danebrogsmand,  Ridder  af  den  græske  Frelserorden. 

Dreyer,  Johan  Ludvig  Emil,  Dr.  phil.,  Director  of  the  Armagh  Observatory,  Irland,  Ridder 
af  Danebrog. 

Jungersen,  Hector  Frederik  Estrup,  Dr.  phil.,  se.  &  jur.,  Professor  i  Zoologi  ved  Køben- 
havns Universitet,  Ridder  af  Danebrog  og  Danebrogsmand. 

Levinsen,  Georg  Maritis  Reinald,  Inspektor  ved  det  zoologiske  Museum  i  København, 
Ridder  af  Danebrog. 

Lehmann,  Alfred  Georg  Ludvig,  Dr.  phil..  Professor  i  experimental  Psykologi  ved  Køben- 
havns Lniversitet. 

Rubin,  Marcus,  Generaldirektør  for  Skattevæsenet,  Historiker,  Kommandør  af  Danebrog  og 
Danebrogsmand,  Storkomtur  af  den  meklenburgske  Grif-Orden,  Kommandør  af  den 
russiske  St.  Stanilausorden. 

Raunkiær,  Christen,  Professor  i  Botanik  ved  Københavns  Universitet. 

Drachmann,  Anders  Bjørn,  Dr.  phil..  Professor  i  klassisk  Filologi  ved  Københavns 
Universitet,  Ridder  af  Danebrog. 

Hude,  Karl,  Dr.  phil..  Rektor  ved  Frederiksborg  lærde  Skole,  Ridder  af  Danebrog. 

Christensen,  Anders  Christian,   Professor   i  Kemi   ved  den   farmaceutiske   Læreanstalt 
København. 

Henriques,   Valdemar,  Dr.  med.,  Professor  i  Fysiologi  ved  Københavns  Universitet. 

Jensen,  Carl  Oluf,  Dr.  med.,  Professor  i  almindelig  Patliologi  og  pathologisk  Anatomi  ved 
den  kgl.  Veterinær-  og  Landbohøjskole  ved  København,  Ridder  af  Danebrog,  af 
St.  Olafsordenen  og  af  Nordstjerneordenen. 

Pedersen,  Holger,  Dr.  phil..  Professor  ekstr.  i  slavisk  Filologi  og  sammenlignende  Sprog- 
videnskab ved  Københavns  Universitet. 

Lange,  Hans  Ostenfeldt,  Overbibliotekar  ved  del  kongelige  Bibliotek  i  København,  Ridder 
af  Danebrog  og  St.  Olafsordenen. 

Sørensen,  Søren  Peter  Lauritz,  Dr.  phil..  Professor,  Forstander  for  Carlsberg-Labora- 
toriets kemiske  Afdeling,  København. 

Olrik,  Axel,  Dr.  phil..  Professor  ekstr.  i  nordiske  Folkeminder  ved  Københavns  Universitet, 
Forstander  for  Dansk  Folkemindesamling. 


XI 


Jensen,  Johan  Ludvig  William  Valdemar,  Telefoningenior,  Ridder  af  Danebrog,  Officer 
af  den  sachsiske  Albrechtsorden. 

Andersen,  Dines,  Dr.  phi!.,  Professor  i  indisk-østeriandsit  Filologi  ved  Københavns  Uni- 
versitet. 

Knndsen,  Martin,  Professor  I  Fysik  ved  Københavns  Universitet  og  den  polytekniske 
Læreanstalt. 

Thoroddsen,  Thorvaldur,  Dr.  phil ,  Professor,  Geolog,  Ridder  af  Danebrog. 

Olsen,  Bjørn  Magnusson,  Dr.  phil..  Rektor  og  Professor  i  islandsk  Filologi  og  Kultur- 
historie ved  Universitetet  i  Reykjavik,   Ridder  af  Danebrog  og  Danebrogsmand. 

Madsen,  Thorvald  Johannes  Marius,  Dr.  med..  Direktør  for  Statens  Seruminstitut,  Ridder 
af  Danebrog,  af  den  preussiske  Røde  Ørns  Orden  og  af  den  svenske  Nordstjerne- 
orden. 

Winge,   Adolph  Herluf,   Viceinspektør  ved  Københavns  Universitets  zoologiske  Museum. 

Blinkenberg,  Chr.,  Dr.  phil.,  Docent  i  Arkæologi  ved  Københavns  Universitet,  Ridder  af 
Danebrog. 

Kinch,  K.  F.,  Dr.  phil.,  Arkæolog. 

Vedel,  Vald.,  Dr.  phil.,  Professor  i  Litteraturhistorie  ved  Københavns  Universitet. 


Udenlandske  Medlemmep. 

Retzius,  Magnus  Gustav,  Dr.  med.  &  pliil.,  fli.  Professor  i  Histologi  ved  det  Karolinske 
mediko-kirurgisiie  Institut  i  Stockholm. 

Conze,  Alexander  Christian  Leopold,  Dr.  phil.,  Professor,  Generalsekretær  ved  Direk- 
tionen for  det  tyske  arkæologiske  Institut.  Berlin. 

Meyer,  Marie-Paid-Hyacinthe ,  Medlem  af  det  franske  Institut,  Direktør  for  École  des 
Chartes,  Professor  i  sydeuropæiske  Sprog  og  Litteraturer  ved  Collège  de  France,  Paris. 

Sievers,  Eduard,  Dr.  phil..  Professor  i  germansk  Filologi  ved  Universitetet  i  Leipzig. 

Wundt,  Wilhelm,  Dr.  phil..  Professor  i  Filosofi  ved  Universitetet  i  Leipzig. 

Leffler,  Gösta  Mittag-,  Dr.  phil..  Professor  i  Mathematik  ved  Højskolen  i  Stockholm, 
Kommandør  af  Danebrog  og  dekoreret  med  Fortjenstmedaillen  i  Guld. 

Nathorst,  Alfred  Gabriel,  Dr.  phil..  Professor,  Intendant  ved  Riksmuseets  bolanisk-palæ- 
ontologiske  Afdeling  i  Stockholm. 

Darhoux,  Gaston,  livsvarig  Sekretær  ved  Académie  des  Sciences,  Professor  i  højere  Geo- 
metri ved  Faculté  des  Sciences  i  Paris. 

Sars,  Georg  Ossian,  Professor  i  Zoologi  ved  Universitetet  i  Kristiania. 

Tieghem,  Philippe  van,  livsvarig  Sekretær  ved  Académie  des  Sciences,  Professor  i  Botanik 
ved  Muséum  d'histoire  naturelle  i  Paris. 

d' Ancona,  Alessandro,  Professor  i  italiensk  Litteratur  ved  Universitetet  i  Pisa. 

Bréal,  Michel-Jules-Alfred,  Medlem  af  det  franske  Institut,  Professor  i  sammenlignende 
Sprogvidenskab  ved  Collège  de  France,  Paris. 

Brefeld,  Oscar,  Dr.  phil..  Professor  i  Botanik,  Direktør  for  det  botaniske  Institut  i  Breslau. 

Tegner,  Esaias  Henrik  Vilhelm,  Dr.  phil.  &  theol.,  fh.  Professor  i  østerlandske  Sprog  ved 
Universitetet  i  Lund. 

Brøgger,  Valdemar  Christofer,  Professor  i  Mineralogi  og  Geologi  ved  Universitetet  i 
Kristiania,  Ridder  af  Danebrog. 

Hammarsten,  Olof,  Dr.  med.  &  phil.,  Professor  i  medicinsk  og  fysiologisk  Kemi  ved  Uni- 
versitetet i  Upsala. 
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Klein,  Felix,  Dr.  phil.,  Professor  i  Mathematik  ved  Universitetet  i  Göttingen. 

Schwartz,  Carl  Hermann  Amandus,  Dr.  pliil.,  Professor  i  Mathematiii  ved  Universitetet 
i  Berlin. 

Storm,  Johan  Frederik  Breda,  LL.D.,  Professor  i  romansli  og  engelsk  Filologi  ved 
Universitetet  i  Kristiania. 

Comparetti,  Domenico,  fhv.  Professor  i  Græsk,  Firenze. 

Schivendener,  Simon,  Dr.  phil..  Professor  i  Botanik  ved  Universitetet  i  Berlin. 

Söderiuall,  Knut  Frederik,  Dr.  phil.,  fh.  Professor  i  nordiske  Sprog  ved  Universitetet 
i  Lund. 

Dörpfeld,  Wilhelm,  Professor,  Dr.  phil.,  første  Sekretær  ved  det  tyske  arkæologiske  In- 
stitut i  Athen. 

Pfeffer,  Wilhelm,  Dr.  phil..   Professor  i  Botanik  ved  Universitetet  i  Leipzig. 

Wittrock,  Veit  Brecher,  Dr.  phil. ,  Professor  Bergianus  og  Intendant  ved  Rigsmuseel  i 
Stockholm. 

Backhind,  Albert   Victor,  Dr.  phil.,  Professor  i  Fysik  ved  Universitetet  i  Lund. 
Hittorf,   Wilhelm,  Dr.  phil.,  Professor  i  Fysik  ved  Universitetet  i  Miinster. 
Lord  Kayleigh,  John   William  Strtitt,   Dr.  phil.,    D.  C!  L. ,   Professor   i   Fysik  ved  Royal 
Institution,  London. 

Wilamowitz-Moellendorfl' ,  Ulrich  von,  Dr.  phil. ,  Professor  i  klassisk  Filologi  ved  Uni- 
versitetet i  Berlin. 

Diinér,  Nils  Christoffer,  Dr.  phil..  Professor  i  Astronomi  ved  Universitetet  i  Upsala. 
Sckmoller,  Gustav,  Dr.  phil.,  Historiker,    Professor  i  Statsvidenskaberne  ved  Universitetet 
i  Berlin. 

Hertwig,    Oscar,    Dr.  med..    Professor    i    sammenlignende   Anatomi    og   Direktør   for   del 

2det  anatomisk-biologiske  Instilut  ved  Universitetet  i  Berlin. 
Dastre,  Albert- Jtdes- Frank,   Professor  i  Fysiologi  ved  la  Faculté  des  Sciences,  Paris. 
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PREFACE. 


M, 


any  years  ago  I  undertook  a  study  of  the  Danish  cretaceous  Bryozoa  the 
results  of  which  have  not  yet  been  pubhshed,  and  among  the  species  studied  by  me 
were  also  a  small  number  belonging  to  the  family  Melicerititidae  (Eleidae  d'Orb.) 
to  the  members  of  which  d'Orbigny  ascribes  a  calcareous  operculum  the  presence 
of  which,  however,  has  been  denied  by  all  the  later  authors  who  interprète  the 
supposed  operculum  as  a  closure-plate  of  the  same  nature  as  that  which  has 
been  found  both  in  the  Cyclostomata  and  the  Cheilostomata.  I  came  however  to  the 
result  that  d'Orbigny  was  right  in  his  interpretation  of  the  named  structure,  and  I 
have  published  some  remarks  on  this  subject  in  my  preliminary  communication 
»Studies  on  Bryozoa«  ').  As  later  I  wished  to  make  a  more  comprehensive  study 
of  this  interesting  group  I  extended  my  investigations  over  a  number  of  foreign 
species,  and  in  this  effort  I  have  been  supported  by  several  colleagues  abroad.  In 
the  first  instance  I  owe  a  debt  of  gratitude  to  Dr.  F.  Canu  the  author  of  so  many 
valuable  works  on  fossil  Bryozoa,  who  has  not  only  sent  to  me  a  large  number  of 
French  species  defined  by  him,  but  also  helped  me  to  acquire  materials  containing 
cretaceous  bryozoa  from  a  number  of  French  localities.  A  similar  material  from  a 
few  other  French  localities  has  been  sent  me  by  Mr.  G.  Dollfus,  and  to  Mr.  M. 
FiLiozAT  who  has  made  a  special  study  of  the  cretaceous  Bryozoa  from  Vendôme 
I  owe  the  possession  of  a  number  of  species  from  that  locality.  For  the  gift  or 
loan  of  specimens  I  am  also  indebted  to  Mr.  A.  W.  Waters,  Dr.  E.  Pergkns,  Prof.  Dr. 
G.  Steinmann,  Bonn  and  Prof.  Dr.  H.  Wegner,  Münster,  and  lastly  I  have  been  able 
to  acquire  a  collection  of  cretaceous  Bryozoa  from  the  Chatham  chalk,  by  the  aid 
of  Mr.  W.  Gamble.     To  all  these  gentlemen  I  offer  my  sincere  thanks. 

Zoological  Museum  of  Copenhagen.  /^     a/t    n     r 

August  16.  1912.  G.  M.  R.  Levinsen. 
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Historical  Introduction. 

GoLDFuss  ')  was  Ihe  first  author,  who  described  a  species  belonging  to  this  di- 
vision namely  Ceriopora  gracilis  while  the  first  genus  Meliceritites  has  been  instituted 
by  RoEMER-)  for  the  three  species  Mel.  gracilis  (Goldf),  Mel.  Roemeri  (Hag)  and  Mel. 
porosa  Roenier.  The  name  Meliceritites  is  derived  from  Melicerita,  a  genus  founded 
by  Milne  Edwards'')  for  a  fossil  species  of  the  present  genus  Cellularia  {Cellaria), 
Cel.  Charlesworthii,  and  the  main  character  upon  which  the  genus  was  founded 
is  the  arrangement  of  the  zooecia  in  continuous  transverse  series,  a  character  which 
at  the  present  slate  of  systematic  knowledge  cannot  be  regarded  as  sufficient  for 
the  institution  of  a  genus,  and  therefore  the  name  Melicerita  must  be  regarded  only 
as  a  synonym  to  Cellularia.  Roemer's  genus  is  defined  in  the  following  manner: 
»Runde  Stämme  deren  sechsseitige  Zellen  mit  einer  Ecke  und  nicht  wie  bei  allen 
bisher  beschriebenen  Arten,  mit  einer  Seite  nach  oben  gerichtet  sind  und  die  gemein- 
schaftliche Scheidewand  zweier  Zellen  der  höheren  Reihe  tragend«.  After  this  de- 
finition he  adds  the  following  apparently  contradictory  information:  »Gleiche 
Zellenbildung  findet  sich  auch  bei  Eschara  und  hat  Milne  Edwards  hier  darauf  die 
Gattung  Melicerita  gegründet«.  As  stated  above  however  it  is  not  the  form  of  the 
zooecial  areas  but  the  arrangement  of  them  in  transverse  series  which  has  induced 
Milne  Edwards  to  found  a  new  genus  for  this  species.  It  is  easy  to  understand 
that  Roemer  has  derived  the  name  of  his  new  genus  from  Melicerita  as  the  three 
species  described  by  him  agree  with  Mel.  Charlesworthii  in  the  possession  of  rhom- 
bic-hexagonal concave  zooecial  areas,  surrounded  by  distinct  ridges  and,  besides, 
arranged  in  transverse  series,  and  as  he  has  not  seen  the  long  tubular  part  of  the 
zooecia  hidden  within  the  colony  his  only  motive  to  divide  Meliceritites  from  Meli- 
cerita seems  to  be  the  different  form  of  the  colony,  which  in  the  latter  is  a  two- 
layered  plate  while  in  the  former  it  is  ramose  with  rounded  branches. 

v.  Hagenow  ')  is  the  first  author  who  refers  these  forms  to  a  special  division 
which  he  named  Salpitigina  and  characterized  in  the  following  manner:  »Ange- 
wachsene verästelte  Polypenstöcke,  mit  langen  Röhrenzellen,  welche  sich  kurz  vor 
der  Mündung  trompetenartig,  fast  sackförmig  erweitern,  und  äusserlich  mit  einer 
kalkigen  oder  hornagtigen  Membran  verschlossen  sind.  In  dieser  Membran  befindet 
sich  die  kleine,  verschieden  gestaltete  Mündung,  die  warscheinlich  bei  Allen  mit  einer 
Klappe  versehen  war  und  die  bei  einigen  Arten  noch  erhalten  ist.«  At  another  place  he 
names  this  >Klappe«  operculum:  >Ein  Operculum  ist  bei  Einigen,  vielleicht  bei  Allen 
vorhanden«.  To  this  division  he  refers  the  two  genera  Escharites  and  Inversaria  the 
former  of  which  also  comprises  Roemer's  Meliceritites.  Apart  from  the  circumstance 


»)  1.  p.  35,  pi.  X,  figs  11  a— c.  -)  6,  p.  18,  pi.  V,  fig.  13.  ')  2,  p.  34.Î,  pi.  12,  fig.  19.         ^)  5.  p.  55. 


that  Hagenow's  division  only  embraces  freely  growing  species  it  is  founded  on  the 
examination  of  a  few  badly  conserved  species  of  which  only  a  single  Escharites  gra- 
cilis with  certainty  can  be  referred  to  the  Eleidœ,  and  as  species  belonging  to  this 
division  have  never  been  found  in  the  tertiary  formation  the  following  statement 
of  the  author  distinctly  shows  that  his  Salpingina  also  embraces  common  cyclosto- 
matous  species:  »Alle  sind  fossil  und  gehören  dem  Jura,  der  Kreide  und  der  Ter- 
liärbildung  an«. 

The  presence  of  an  operculum  in  the  Salpingina  should  be  a  real  diiîerence 
from  the  Cyclostomata,  but  there  is  no  evidence  that  the  author  has  seen  a  real 
operculum  in  any  of  the  species  referred  by  him  to  this  division.  As  a  species 
provided  with  such  an  operculum  he  names  Escharites  ^FeliceaJ  velata  Hag.,  but  this 
species  belongs  to  quite  another  division,  the  Ceidae,  which  are  not  provided  with  an 
operculum,  and  what  Hagenow  has  seen  is  only  a  closure-plate. 

d'Orbigny  ')  in  1852  founded  a  division  to  which  he  gives  the  name  Centri- 
fuginés  operculinés  and  which  he  defines  as  follows:  »Cellule  centrifuginée  toujours 
pourvue  d'un  opercule.  Colonie  très  variable  dans  sa  forme  composée  de  cellules 
généralement  peu  saillantes,  mais  toujours  pourvues  d'un  opercule  :  partie  testacée 
ou  calcaire,  s'ouvrant  comme  une  porte  pour  laisser  sortir  l'animal«.  As  to  the 
operculum  he  later  adds:  D'ailleurs  s'il  pouvait  encore  rester  quelques  doutes  à 
cet  égard  la  presence  de  ces  opercules  encore  restés  en  place  dans  beaucoup  d'es- 
pèces fossiles,  vient  entièrement  les  lever  et  donner  la  preuve  que  cet  opercule  exi- 
stait«. To  this  division  d'Orbigny  refers  two  families,  the  Eleidae  and  the  Myrio- 
zoumidae,  the  last  of  which  contains  the  exstinct  genus  Foricula  and  the  recent  genus 
Myriozonm.  The  last  named  genus,  however,  belongs  to  the  Clieilostomata.  The  above 
quotation  leaves  no  doubt  that  d'Orbigny  has  founded  his  division  Eleidae  on  the 
presence  of  an  operculum,  and  it  is  a  curious  fact  that  all  the  modern  authors  with 
the  exception  of  the  present  though  accepting  this  division,  at  the  same  time  deny 
that  its  member  possesses  an  operculum,  explaining  the  calcareous  plate  which  may 
be  found  closing  the  aperture  of  more  or  less  zooecia  as  a  closure-plate.  Not  a 
single  author  even  mentions  this  statement  of  d'Orbigny. 

Hamm")  in  1881,  founded  a  very  artificial  division,  the  Sffg/nafoporma  to  which  he 
besides  two  inoperculate  cyclostomatous  genera  Stigmatopora  Hamm  {-Hammia  Grey) 
and  Cyrtopora  Hag.  also  referred  the  operculate  genus  Meliceritites.  He  characterizes  this 
division  as  follows:  »Die  Zellen  sind  ähnlich  wie  die  der  Tubuliporiden  beschaffen.  Statt 
dass  sie  aber  in  der  mittleren  Axe  des  Stammes  entspringen  legen  sie  sich  rings  um  ein 
senkrecht  stehendes,  im  Querschnitt  rundliches  Bündel  von  langen  cylindrischen  unter 
einander  parallelen  Röhren  .  He  divides  the  Stigmatoporina  in  two  groups  the  second  of 
which  (^Me/icer(7z7esy  he  characterizes  by  the  trumpet-shaped  distal  enlargement  of  the  zo- 
oecia: ». .  zweitens  in  solche,  deren  Zellen  lang,  anfangs  sehr  dünn  sind  und  erst  an  der 
Mündung  sich  plötzlich  trompetenförmig  erweitern«.  As  we  have  seen  Hagenow  has  al- 

')  7,  p.  605.         "-)  8,  p.  45. 


ready  used  this  character  for  his  Salpingina,  but  Hamm  has  overlooked  that  the  nar- 
row tubes  of  the  axial  bundle  are  only  the  proximal  parts  of  the  zooecia,  and  as  we 
shall  see  later,  this  error  is  repeated  by  Marsson.  As  to  the  operculum  spoken  of 
by  d'Orbigny  he  expresses  the  following  opinion'):  »Dieser  Deckel  ist  indessen  kein 
dem  beweglichen  Deckel  der  chilostomen  Bryozoen  analoges  Organ,  sondern  eine 
einfache  Kalkwand,  mittelst  deren  sich  das  Thier  bei  zunehmendem  Alter  oder  um 
sich  gegen  äussere  Einflüsse  zu  schützen,  in  die  Zelle  einkapselt;  er  ist  also  ein 
blosses  biologisches  Produkt.  Dem  entsprechend  findet  sich  derselbe  nicht  nur  bei 
den  Operculés  von  d'Orbigny,  sondern  ebenso  bei  den  Clausidae  D'Orbg.,  Diaslo- 
pora,  Terebellaria,  Osculipora,  Heteropora  etc.  also  bei  Formen  von  sehr  verschiede 
ner  Natur.     Zur  Systematik  darf  er  daher  nicht  verwendet  werden«. 

Marsson-),  in  1888,  united  the  Ceidea  and  the  Eleidea  into  a  division  Metopopo- 
rina,  and  the  Eleidea  he  characterized  as  follows:  ».  .  .  .  die  Hauptzellen  bei  den 
cylindrischen  Arten  auf  der  Aussenseite  eines  centralen  cylindrischen  Bündels  langer, 
Böhrenzellen  entspringend,  (ob  auch  bei  den  flachen,  blattartigen  Formen  die  Haupt- 
zellen aus  einer  Schicht  von  Nebenzellen  entspringen,  bedarf  einer  weiteren  Unter- 
suchung), auf  der  Oberfläche  des  Stocks  dicht  an  einander  gedrängt,  mit  mehr  oder 
weniger  rhombisch-sechseckigen  Stirnseiten  ausmündend,  die  im  vorderen  Theile 
eine  dreiseitige  Mündung  tragen-.  In  the  diagnose  of  Melicertites  he  mentions  the 
trumpet-shaped  expansion  of  the  zooecia,  and  the  manner  in  which  he  speaks  about 
the  operculum  seems  to  show  that  he  interprètes  it  as  a  preliminary  calcareous  co- 
vering which  later  disappears:  »Mündung  ....  anfangs  durch  eine  Kalkmembran 
geschlossen  und  mehr  hervortretend«. 

Pergens"')  in  1890,  separated  the  two  groups,  the  Ceidae  and  the  Eleidae,  united 
by  Marsson  in  his  Metopoporina,  and  the  latter  of  them,  to  which  he  gives  the 
name  Melicertitina  he  defines  in  the  following  manner:  »Les  zoécies  se  dilatent  vers 
l'extrémité  en  forme  de  trompette;  l'orifice  n'occupe  qu'une  partie  du  diamètre  trans- 
versal des  zoécies  et  est  situé  à  leur  partie  distale.  Les  ovicelles  sont  situées  à  l'in- 
térieur des  colonies,  entre  les  zoécies,  ou  occupant  leur  place,  et  communiquant 
avec  l'extérieur  par  une  ouverture  triangulaire  à  base  proximale  et  à  pointe  plus 
ou  moins  allongée«.  The  structures  which  Pergens  as  d'Orbignv  and  Marsson  re- 
gards as  ovicells  are  as  'Waters  has  pointed  out  very  like  the  Cheilostomatous  avi- 
cularia,  and  the  real  gonozoocia  have  not  been  seen  by  Pergens,  who,  besides,  speaks 
about  the  supposed  ovicells  as  if  there  were  two  dilTerenl  kinds,  some  placed  within 
the  colony  and  others  taking  the  place  of  zooecia.  This  however  is  not  the  case. 
Pergens  as  Hamm  and  Marsson  means  that  the  zooecia  of  Meliceritites  take  their 
origin  from  a  central  bundle  of  narrow  tubes,  and  like  these  authors  he  also  denies 
the  presence  of  a  real  operculum'):  »les  Operculés  renferment  deux  familles:  les 
Myriozoumidœ  et  les  Eleidœ.  Le  type  de  la  première  est  réellement  pourvu  d'un 
opercule,  c'est  donc  un  Cheilostome;  les  secondes  n'ont  pas  d'opercule,  mais  souvent 
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une  membrane  calcareuse  transversale,  caractère  qu'elles  partagent  avec  des  Hetero- 
pora,  des  Enlalophora  et  une  quantité  d'autres  genres.  — 

Waters')  who  was  the  first  to  point  out  the  likeness  between  the  »cellules 
accessoires«  or  »cellules  ovariennes«  of  d'Orbigny  and  the  Cheilostomatous  avicu- 
laria  is  inclined  to  think,  that  the  Eleidae  have  been  provided  with  a  chitinous 
operculum.  He  says  about  that,  referring  to  transverse  seclions  o( Meliceritites  Royana: 
»In  transverse  sections  (figs  5  and  11)  a  contraction  formed  by  a  curved  plate  is 
seen  on  each  side  just  below  the  opening.  Possibly  an  operculum  has  an  attachment 
here,  but  of  this  I  have  not  been  able  to  satisfy  myself«.  He  does  not  mention 
d'Orbigny's  calcareous  opercula,  and,  therefore,  no  doubt  regards  them  in  the  same 
way  as  the  other  authors,  namelj'  as  closure-plates.  On  the  whole  Waters  seems 
inclined  to  think  that  the  Eleidce  are  nearer  related  to  the  Cheilostomata  than  to 
the  Cijclostomata. 

Gregory^)  who  regards  the  Eleidae  only  as  a  family  of  his  suborder  Cyclosto- 
mata  tiibiilata   defines    this  family   as  follows:  »Cyclostomata  tubulata  in  which  the 

1)  12,  p.  48,  pi.  VI. 

'-)riREGORY(14,p.2S5)  when  speaking  about  d'Orbigny's  institution  of  the  family  EWdaehas  quite 
misunderstood  this  autiior.  He  says  as  follows:  »D'Orbigny  I'ouniicd  this  family  in  1853  for  a 
series  of  Bryozoa  with  anomalous  characters,  of  which  the  most  striking  was  the  ])resence 
of  a  series  of  modified  zoæcia  that  be  described  as  »cellules  accessoires«.  These  accessory 
structures  are  of  two  types,  large  sui)erficial  marsupial  chambers,  and  cells  with  triangular 
or  elongated  apertures  and  a  platform  i)arallel  to  the  surface  of  the  zoarium.  The  marsupial 
chambers  were  described  by  d'Orbigny  as  »cellules  ovariennes«,  and  they  are  clearly  gono- 
cysts  or  gonæcia.  The  nature  of  the  second  set  is  more  important.  D'Orbigny  recognized 
tliat  they  sometimes  occur  on  the  same  specimen  as  »cellules  ovariennes«,  and  tlierefore 
cannot  be  ovarian.  He  suggested  that  they  may  be  male  cells  or  sperm-cells.  Nevertheless 
Pergens  and  Marsson  subsequently  described  them  as  ovicells«.  Every  reader  must  understand 
the  above  statement  in  that  manner  1)  that  d'Orbigny  has  founded  the  family  Eleidae  chiefly 
on  account  of  its  possessing  modified  zooecia  (»cellules  accessoires«),  and  that  he  has  only 
found  such  modified  zooecia  in  the  Eleidae.  Further  2)  that  d'Orbigny  has  pointed  out  tlie  pre- 
sence of  marsupial  chambers  (gonozoæcia)  in  the  Eleidae,  and  3)  that  lie  has  interpreted  some 
of  the  modified  zoæcia  found  in  the  Eleidae  as  „cellules  males".  As  to  the  first  point  the  above 
quotation  of  d'Orbigny  shows  that  he  has  founded  the  division  Centrifugines  operciilinés  not  on 
account  of  its  possessing  modified  zooecia,  but  because  it  possessed  calcareous  opercula,  and 
for  both  tlie  families  belonging  to  this  division  he  only  mentions  in  somewhat  different  terms 
that  they  sometimes  possess  »cellules  accessoires«  which  structures,  besides,  he  has  found  not 
only  in  this  division,  but  also  in  the  Cheilostomata  and  the  Cyclostomata.  As  to  the  two  other 
points  d'Orbigny  lias  nowhere  mentioned  or  pictured  an  Eleid  gonozoæciuni,  and  what  he  says 
about  „cellules  males"  only  concerns  the  Cheilostomata.  The  structure  of  tlie  avicularia  be- 
ing at  that  time  unknown  d'Orbigny  is  evidently  most  inclined  to  look  upon  the  modified  zo- 
oecia as  gonozoæcia  (»cellules  ovariennes«),  but  as  in  Eschara')  they  are  found  togetlier  with 
zooecia  wearing  ooecia  he  cannot  escape  regarding  the  latter  as  »cellules  ovariennes«,  a  view 
held  further  by  all  his  predecessors,  and  therefore  he  asks  whether  they  may  not  here  be 
regarded  as  »cellules  males«.  In  the  representation  he  gives  of  the  Bnjozoaires  centrifugines, 
a  division  which  besides  some  Ctenostomata  comprises  tlie  present  Cyclostomata.  the  Eleidae,  the 
Myriozoumidae  and  the  Ceidae,  lie  says  about  these  modified  zooecia-):     Dans  quelques  genres 


')  7,  p.  99.        •-)  7,  p.  587. 


apertures  are  lateral  and  subterminal,  and  which  frequently  have  avicularia  and 
spines.  The  marsupial  chambers  are  gonocysts  or  gonoecia.  Many  of  the  zooecia 
may  be  closed  by  thin  calcareous  films«.  The  author  here  uses  the  term  »lateral« 
in  quite  an  unusual  way;  namely  as  a  synonym  to  »subterminal«,  and  when  he 
speaks  about  »spines«  he  no  doubt  means  the  small  projections  which  in  many 
species  are  found  where  three  dividing  ridges  meet  each  other,  and  which  by  other 
authors  have  been  called  »tubercles«.  However,  he  only  uses  this  expression  in  the  family 
diagnose,  and  nowhere  in  the  descriptions  of  the  single  species.  Gregory  distin- 
guishes between  gonocysts  and  gonoecia,  and  as  gonocysts  he  designates  the  pyriform 
greatly  enlarged  gonozooecia  which  are  provided  with  a  small  terminal  aperture. 
He  ascribes  gonoecia  to  the  genus  Nodelea,  but  in  N.  durobrivensis  he  has  found  a 
gonocyst,  and  the  gonoecium  which  he  ascribes  to  N.  semihina  is  really  an  avicu- 
larium.  To  the  genus  Foricula  he  ascribes  »a  gonæcium  or  gonocyst«,  but  the  piri- 
form gonæcium  (?  gonocyst),  which  he  assigns  to  F.  pyrenaica  is  also  an  aviculari- 
um.  He  is  inclined  to  think  that  the  Eleidae  have  been  provided  with  chitinous 
opercula,  and  the  calcareous  plates  which  in  so  many  zooecia  cover  the  aperture 
he   interprètes   in   the  same   manner  as   his  predecessors,   namely  as  closure-plates. 

The  present  author'),  in  1902,  in  a  preliminary  paper  expresses  the  view  that 
d'Orbigny  has  been  right  in  ascribing  opercula  to  the  Eleidae  at  the  same  time 
pointing  out   the  difference  between  the  operculum  and  the  closure-plate. 

Lang"),  in  1906,  distinguishes  between  »closed  zooecia  and  normal  zooecia« 
and  uses  the  presence  or  absence,  the  frequence  or  rarity  of  the  former  as  a  specific 
character.  He  says  about  the  closed  zooecia:  »Like  the  avicularia  their  physio- 
logical significance  is  a  matter  of  conjecture«. 


The  Morphology. 


The  Zooecia. 


The  zooecia')  have  essentially  the  same  form  and  structure  as  those  of  the  Cy- 
clostomata   being   very    long  slender   tubes,  each    of  which  rises  from  the  proximal 


nous  voyons,  mais  très-rarement,  des  cellules  difrcrentes  des  autres,  Ijeaucoui)  plus  jurandes, 
et  que  nous  rcf^ardons  ici  comme  des  cellules  ovai-icnnes  servant  à  la  reproduction  des  oeufs 
(pi.  735,  730,  741,  761,  777).  Quelques  genres  seulement  oflVent  de  veritables  vésicules  ovariennes 
distinctes  des  cellules  et  placées  du  côté  opposé,  deslinées  aussi  à  produire  les  oeufs  (pi.  770). 
While  the  cellules  ovariennes  pictured  in  pi.  761, 770  and  777  (belonging  to  Multisparsa  Luciana. 
Hornera  lichenoides  and  lieptomiiUisparsa  diluviana)  are  real  cyclostomatous  ooecia  those  figured 
in  pi.  735,  736  and  741  are  Eleid  avicularia«.  To  Gregohy,  therefore,  is  due  the  credit  of  being 
the  first  author  who  has  found  gonozoæcia  in  the  Eleidae. 

')  IG,  p.  28.         2)  19, 

^)  In  the  descriptions  of  the  species  the  names  „zooecia",  „heterozooecia"  and  „kenozooecia"  arc  used 
to  designate  tliat  part  of  the  named  zooids,  which  is  visible  in  the  surface  of  the  colony. 
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part  of  another  tube,  and  only  appearing  on  the  surface  of  the  colony  with  their 
distal  parts,  but  while  in  most  Cyclostomata  the  distal  part  of  each  zooecium  keeps 
its  character  as  a  narrow  cylindrical  tube  whether  it  projects  with  a  shorter  or 
longer  free  end  or  only  with  its  frontal  convex  surface,  I  have  hitherto  only  found 
this  to  be  the  case  in  a  single  species  of  this  division,  namely  in  Meliceritites  Doll- 
fussi  Perg.  (pi.  IV,  fig.  23,  pi.  V,  figs.  9,  10.)  in  which  the  zooecia  are  provided  with  a 
shorter  or  longer  freely  projecting  terminal  part.  As  a  rule  the  superficial  or  ter- 
minal part  of  the  zooecia  enlarges  into  a  rather  broad  hexagonal,  rhombic  or  qva- 
drangular  area,  the  zooecial  area,  and  the  single  areas  are  in  most  cases  divided 
from  each  other  by  a  mesliwork  of  distinct  ridges.  These  areas  are  very  much  like 
those  found  in  the  coilostegous  Cheilostomata,  for  inst.  in  Onychocella,  Micropora, 
Membranicellaria  and  Celliilaria  (Cellaria),  and  Roemer')  therefore  says:  »Gleiche 
Zellenbildung  findet  sich  auch  bei  Eschara<i.  The  greatest  likeness  these  areas  show 
to  those  found  in  the  genus  Cellularia  as  has  been  pointed  out  in  the  historical  in- 
troduction, but  this  likeness  is  a  quite  superficial  one  as  in  this  genus  the  mesliwork 
of  ridges  has  nothing  to  do  with  the  dividing  walls  and  do  not  correspond  to  the 
single  zooecia  which  have  a  quite  different  form-).  In  the  Melicerlitidae  contrary 
the  ridges  are  the  edges  of  the  walls  dividing  the  single  zooecial  areas  which  may 
easily  be  seen  by  grinding  away  a  part  of  the  surface  of  the  colony,  there  being 
left  a  system  of  hollows  corresponding  in  size  to  the  single  areas.  This  nieshwork 
of  ridges  which  is  only  absent  in  some  species  presenting  a  convex  surface,  f.  inst. 
in  Meliceritites  micropora  (pi.  Ill,  fig.  10),  is  very  often  in  the  points  of  intersection 
provided  with  more  or  less  prominent  tubercles  the  presence  and  development  of 
which  is  dependent  on  the  manner  in  which  the  concave  surfaces  of  the  zooecial 
areas  join  the  marginal  ridges.  The  more  the  transition  of  the  surface  into  the 
ridge  is  a  gradual  one  the  more  developed  are  the  tubercles  (pi.  II,  figs.  10, 11,23,  pi. 
Ill,  fig.  17)  while  on  the  contrary  they  are  feebly  developed  or  quite  lacking  in  such 
species  (pi.  Ill,  fig.  20,  pi.  V,  figs.  1,  7,  9,  12.)  where  the  ridge  is  more  distinctly  defined 
from  the  surface.  While  two  contiguous  concave  surfaces  gradually  rising  towards 
each  other  must  form  a  roof-shaped  ridge,  three  or  four  must  where  they  meet, 
form  a  pyramid,  but  only  in  a  few  cases  the  single  surfaces  of  these  pyramids  are 
distinctly  defined  (pi.  V,  fig.  19.)  being  generally  rounded.  In  the  circumference  of 
an  hexagonal  area  (pi.  II,  fig.  11)  there  can  be  found  six  tubercles  three  of  which 
maj'  be  called  »præoral«  being  placed  immediately  distally  to  an  aperture  while 
the  other  three  each  of  which  has  its  place  between  two  apertures  may  be  called 
»interoral«.  When  the  zooecial  areas  are  rhombic  there  can  only  be  found  præoral 
tubercles. 

While  concave  or  saddle-shaped  zooecial  areas  surrounded  by  distinct  ridges 
and  sometimes  provided  with  more  or  less  distinct  tubercles  are  also  present  in  a 
number  of  cyclostomatous  species,  f.  inst.  in  Peripora  pseudospiralis  Mich.,  Spiropora 


M  6,  p.  18.         ■-')  18,  p.  209^212,  pis.  Vll  VIII. 
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macropora  d'Orb.  Entalophora  ramosissima  d'Oib.  and  Ent.  madreporacea  Goldf.,  the 
Melicerititidae  iüways  seem  to  show  a  disüncl  difference  from  the  Cyclostomata  therein 
that  the  zooecial  tul)e  the  larger  part  of  which  is  very  narrow  possesses  a  great  and 
ratlier  sudden  distal  enlargement  while  in  the  Cyclostomata  the  much  wider  zooecial 
tube  only  gradually  widens  distally  without  attaining  the  great  distal  enlargement. 
A  transverse  section  of  a  cyclostomatous  colony  therefore  shows  a  number  of  hol- 
lows gradually  increasing  in  size  from  within  outwards,  (pi.  VII,  figs.  24,  25),  while 
a  corresponding  section  of  a  Meliceritiles  distinctly  shows  a  contrast  between 
numerous  inner  very  small  hollows  and  a  single  or  double  outer  circle  or  series 
of  much  larger  ones  (pi.  VII,  figs.  1Ü,  19,  23,  30).  We  see  from  these  transverse 
sections  that  the  above  enlargement  takes  place  especially  in  the  direction  from 
within  outwards,  and  its  presence  in  the  Melicerititidae  may  possibly  be  explained 
from  the  fact  that  they  have  possessed  an  operculum,  and  a  calcareous  too,  the  re- 
lative great  weight  of  which  must  have  required  strong  occlusor  muscles.  We  have 
seen  in  the  historical  introduction  that  Hamm,  Hagenow,  Marsson  and  Pergens  use 
the  trumpet-shaped  enlargement  of  the  zooecia  in  the  Eleidae  as  a  systematic 
character.  d'Orbigny  does  not  mention  it,  but  in  his  work  he  has  given  numerous 
figures  of  transverse  sections  which  distinctly  show  the  above  contrast  between  the 
Cyclostomata  and  the  Melicerititidae. 

The  aperture  is  placed  in  the  distal  part  of  the  zooecium  which  in  many  spe- 
cies is  more  or  less  protruding.  It  is  always  provided  with  a  straight  or  almost 
straight  proximal  margin,  and  the  two  lateral  margins  which  are  in  most  cases 
more  or  less  convex,  more  seldom  somewhat  incurved  (pi.  II,  fig.  23.)  or  almost 
straight,  either  run  together  in  a  distal  curve  or  form  a  distal  angle  (pi.  II,  figs.  1, 
23,  pi.  IV,  fig.  22).  It  takes  up  a  greater  or  smaller  part  of  the  zooecial  area,  which 
in  a  few  species  (pi.  VI,  figs.  12,  13,  pi.  VII,  fig.  4)  it  almost  fills,  the  suboral  part  of 
the  area  being  very  small.  The  aperture  is  in  most  species  surrounded  by  a  more 
or  less  developed  peristomial  thickening  a  greater  or  smaller  distal  part  of  which 
is  formed  by  the  marginal  ridge  but  in  many  cases  the  proximal  part  of  this  thicke- 
ning may  be  absent  or  only  developed  in  old  zooecia.  Sometimes  the  apertures  of 
contiguous  zooecia  are  divided  from  each  other  by  broad  pillar-like  swellings,  re- 
presenting both  the  dividing  ridge,  the  lateral  parts  of  the  peristomial  thickening 
(pi.  II,  fig.  11).  and  sometimes  also  the  interoral  tubercle  (pi.  Ill,  fig.  18).  The  præoral 
tubercle  is  not  rarely  developed  in  the  shape  of  a  beak-like  projection  (pi.  I,  figs. 
1,2,  pi.  V,  figs.  3, 4,  pi.  VI,  fig.  13).  We  have  seen  in  the  historical  introduction  that 
d'Orbigny  characterizes  this  division  by  the  presence  of  a  calcareous  operculum 
while  all  the  later  authors  interpret  d'ORBiGNv's  operculum  as  a  closure-plate. 
Some  of  these  authors,  however,  think  that  these  forms  have  possessed  a  chitinous 
operculum,  and  the  presence  of  an  operculum  seems,  besides,  to  be  a  natural  con- 
sequence of  the  assumption,  that  certain  individuals  of  the  colony  must  be  explai- 
ned as  avicularia  an  avicularium  being  a  modified  zooecium  provided  with  a  strongly 
developed  and  modified  operculum.  There  can  be  no  doubt  that  d'Orbigny  is  right 
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in  his  interpretation  of  the  named  calcareous  plate.  The  operculum  is  an  arched 
calcareous  plate  provided  with  more  or  less  distinct  radiating  striæ  starting  from 
the  middle  of  the  proximal  margin,  and  in  contrast  to  the  closure-plate  found  in 
all  the  species  examined  it  shows  a  distinct  free  margin,  while  the  closure-plate  is 
soldered  together  with  the  margin  of  the  aperture,  being  really  a  growth  starting 
from  this  margin  and  gradually  extending  over  the  aperture.  Sometimes  may  be 
found  closure-plates  the  middle  part  of  which  is  not  yet  closed  (pi.  IV,  fig.  6,  15). 
The  very  presence  of  the  radiating  striæ  in  the  operculum  is  sufficient  to  show 
that  we  have  here  to  do  with  an  independent  structure  and  not  with  a  closure- 
plate,  as  such  striæ  which  we  f.  inst.  know  from  the  zooecia  of  the  Cheilostomata 
indicate  that  the  calcification  has  taken  place  in  radiating  belts.  At  a  time  when 
the  operculum  was  still  in  a  membranous  state,  the  calcification  therefore  started 
from  the  middle  of  the  proximal  margin  and  extended  in  radiating  belts  gradually 
outwards  and  distally.  As  the  other  calcareous  surfaces  the  operculum  shows  a 
number  of  more  or  less  distinct  pores  which  in  some  species  are  disposed  in  two 
distally  converging  series  (pi.  I,  fig.  1),  while  in  others  they  are  placed  in  the  ends 
of  small  claviform  projections  which  show  a  flabelliform  arrangement  (pi.  1,  fig.  11). 
In  Melic.  iindata  the  operculum  shows  a  number  of  1 — 4  curved  impressions  (pi.  IV, 
fig.  11,  12,  16).  The  operculum  fits  into  the  aperture  in  two  different  manners.  In 
a  number  of  species  the  margin  of  the  aperture  is  in  the  same  manner  as  a  door- 
frame or  a  window-frame  provided  with  a  more  or  less  developed  depression,  the 
"oral  ledge"  decreasing  in  breadth  towards  the  proximal  margin  and  destined  to 
support  the  margin  of  the  operculum,  when  the  zooecium  is  closed  (pi.  I,  fig.  13; 
pi.  Ill,  figs.  10,  11,  23;  pi.  IV,  figs.  18,  22)  while  in  other  species  the  margin  of  the 
aperture  is  only  obliquely  sloping  inwards.  The  difference  between  these  two  cases, 
however,  is  not  always  easy  to  see,  especially  when  the  state  of  preservation  is  not, 
good.  —  As  in  most  Cyclostonmta  the  zooecial  areas  as  well  as  the  other  surfaces 
are  provided  with  numerous  fine  pores,  but  in  a  few  species  the  poies  are  only 
to  be  found  in  the  opercula,  being  in  the  zooecial  and  heterozooecial  areas  replaced 
by  more  or  less  numerous  pits  (Melic.  punctata,  Melic.  pyrenaica). 

The  Heterozooecia. 

d'Orbiony  is  the  first  author  who  has  described  and  pictured  the  heterozooecia 
of  the  Melicerititidae,  which  he  designates  as  "cellules  accessoires"  or  "cellules 
ovariennes"  the  two  terms  being  generally  used  by  him  as  synonyms. 

While  Marsson  and  Pergens  still  look  upon  these  individuals  in  the  same 
manner  as  d'Orbignv,  namely  as  gonozooecia  Waters  is  of  the  opinion  that  they 
must  be  regarded  as  avicularia,  and  this  view  has  been  followed  by  the  later 
authors.     Canu  names  them  "eleocellaires". 

The  heterozooecia  consist  as  the  zooecia  of  a  long  narrow  tubiform  part  hidden 
within  the  colony  and  a  superficial  part,  the  heterozooecial  area,  which  is  more  or 
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less  different  from  the  zooecial  area,  the  aperture  being  especially  of  another  form 
or  of  another  size  than  the  zooecial  aperture.  As  a  rule  it  is  more  elongate,  and 
very  often  much  larger,  but  in  some  cases  it  is  much  smaller  and  at  the  same 
time  of  a  quite  similar  form.  At  the  whole  there  is  seen  similar  differences  in  the 
form  of  the  aperture  as  are  found  in  the  avicularia  of  the  Cheilostonmta.  The 
simplest  form  of  heterozooecia  is  found  f  inst.  in  Mel.  angulosa  {pi.  11,  figs.  <S,  10), 
Mel.  Dollfiisi  (pi.  IV,  fig.  23),  Mel.  sarissata  (pi.  II,  fig.  1),  Mel.  punctata  (pi.  V,  fig.  7) 
and  Mel.  hexagona  (pi.  V,  fig.  3).  In  the  aperture  there  may  be  discerned  between 
the  proximally  situated  "inner  aperture"  distally  limited  by  a  curved  or  angularly 
bent  line  and  a  generally  larger  or  longer  distal  concave  portion,  which  corresponds 
to  the  "oral  ledge"  of  the  zooecial  aperture,  and  therefore  must  be  designated  in  the 
same  manner. 

A  sagittal  section  through  a  heterozooecium  shows  that  the  presence  of  this  di- 
stinctly bounded  oral  ledge  is  due  to  the  circumstance  that  the  inner  distal  surface  of  the 
zooecial  tube  suddenly  alters  its  direction  forming  an  obtuse  angle  with  the  proximally 
situated  part,  and  the  edge  thus  formed  just  makes  the  distal  boundary  line  of  the 
inner  aperture.  In  the  heterozooecia  of  Mel.  Filiozati  n.  sp.  (pi.  VI,  figs.  7,  9)  and  Mel. 
sqvamata  (pi.  V,  figs.  14—16),  and  in  the  large  heterozooecium  of  Mel.  Roemeri  (pi. 
V,  fig.  18)  the  oral  ledge  consists  of  a  deeper  median  part  and  two  more  or  less 
developed  lateral  thickenings  while  in  a  larger  number  of  species  i.  inst.  in  Mel. 
magnifica  (pi.  1,  figs.  3 — 5,  7),  Mel.  lamellosa,  Mel.  pentagomim  (pi.  IV,  fig.  22)  and  Mel. 
gothica  (pi.  II,  fig.  24)  these  thickenings  have  been  developed  into  two  inwards 
sloping  triangular  processes,  the  "lateral  processes"  which  conceal  the  larger  part 
of  the  oral   ledge  and  the  inner  aperture. 

The  thickness  of  these  two  processes  (pi.  1,  fig.  10)  which  may  be  coherent 
distally  decreases  towards  the  median  line  where  they  are  divided  from  each  other 
by  a  more  or  less  narrow  longitudinal  fissure  their  free  proximal  margin  being 
divided  by  a  transverse  fissure  from  the  distal  margin  of  the  suboral  area.  When 
the  state  of  preservation  is  not  good  the  outer  boundary  of  the  two  processes  is 
not  distinct,  and  the  opening  formed  by  the  two  fissures  may  be  taken  as  the  space 
once  filled  by  the  mandible.  The  aperture  in  all  the  species  of  this  group  is  of 
an  elongate  triangular  form.  A  fourth  group  of  heterozooecia  which  have  been 
found  in  Mel.  Steenslrnpi  (pi.  Ill,  figs.  11,  12),  Mel.  Cainii  n.  sp.  (pi.  Ill,  figs.  19—27),  Mel. 
diirohrivensis  (pi.  IV,  figs.  1-4)  and  Mel.  Roemeri  (pi.  V,  figs.  21 — 24)  have  that  in 
common  with  the  first  mentioned,  that  the  aperture  lacks  both  lateral  thickenings 
and  lateral  processes  but  these  apertures  have  a  form  very  like  to  or  at  least  not 
very  different  from  the  zooecial  aperture,  and  most  of  them  are,  moreover,  much 
smaller  than  the  latter.  Also  the  heterozooecia  themselves  are  as  a  rule  much 
smaller  than  the  zooecia,  and  the  smallest  heterozooecia  found  in  Mel.  dnrobrivensis 
only  attain  the  sixth  part  of  the  length  of  the  zooecia.  A  few  of  the  heterozooecia 
found  in  Mel.  Camii  have  the  apertuies  provided  with  a  comparatively  narrow  oral 
ledge,  but  as  a  rule  the  latter  takes   up  the  larger  part  of  the  aperture  and  is  per- 
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forated  either  with  a  small  rounded  or  with  a  narrow  triangular  or  fissure-like 
opening.  While  the  form  of  the  apertures  is  constant  in  Mel.  durobrivensis  and 
Mel.Steenstrupi,  in  Mel.Canni  and  Mel.  Koeineri  it  is  subject  to  a  rather  great  varia- 
tion both  as  to  form  and  size,  and  in  the  latter  species  the  largest  of  them  are 
ligulate  and  stretched  beyond  the  distal  angulale  border  of  the  zooecium.  In  Mel. 
durobrivensis  these  helerozooecia  are  found  not  only  interspersed  among  the  zooecia, 
but  also  constituting  an  incrusting  base  (pi.  IV,  fig.  19),  and  they  seem  here  to  play 
a  similar  role  as  the  corresponding  kenozooecia  of  a  Retepora-colony  ^). 

In  most  species  I  have  found  the  aperture  of  more  or  less  helerozooecia  closed 
by  a  calcareous  mandible  (pi.  1,  figs.  1,  2;  pi.  II,  figs.  3,  16,  18;  pi.  Ill,  figs.  3,  20; 
pl.  IV,  figs.  1,23;  pi.  V,  figs.  5,  8,  17;  pi.  VI,  fig.  2)  which  has  a  similar  arched  surface 
as  the  opercula  and  often  shows  more  or  less  distinct  radiating  striæ.  Sometimes 
it  is  as  many  mandibles  of  cheilostomatous  avicularia  provided  with  a  hooked 
beak,  being  at  the  same  time  strongly  arched  not  only  from  side  to  side  but  also 
proximally  distally  (pl.  II,  fig.  3). 

In  Mel.  Caniii  and  Mel.  durobrivensis  the  semi-elliptical  mandible  is  provided 
with  distinct  radiating  striæ,  and  chiefly  differs  from  the  zooecial  operculum  in 
being  much  smaller.  Lastly  it  might  be  of  interest  to  compare  these  helerozooecia 
with  those  found  in  the  Cheilostomnta,  and  in  ordre  to  make  the  difference  between 
them  more  conspicuous  we  shall  choose  for  comparison  such  presenting  a  maxi- 
mum of  outer  likeness,  f.  inst.  those  found  in  a  Thalamoporella-species-)  and  in 
Mel.  angulosa  (pl.  II).  Besides  the  likeness  in  the  form  of  the  aperture  we  may  in 
both  discern  between  an  inner  aperture  and  a  distal  concavity,  but  while  the  latter 
in  Meliceriiites  is  the  distal  inner  surface  of  the  zooecial  tube  it  is  in  Thalamopo- 
rella  formed  by  a  free  lamina  (a  cryptocyst)  which  rises  from  the  lateral  and  the 
distal  walls  within  the  free  margin.  Besides  the  difTerence  which  the  heterozooecia 
of  the  Meliceritidae  show  IVom  those  of  the  Cheilostomata  in  being  long  slender  tubes 
the  greatest  part  of  which  is  hidden  within  the  colony  they  present  another  con- 
stant difference  from  the  latter  therein  that  the  aperture  is  always  limited  by  a 
continuous  calcified  frame  while  in  the  Cheilostomata  it  is  limited  proximally  by 
a  membranous  area  of  different  extent.  The  group  of  heterozooecia  above  spoken 
of  in  which  the  larger  part  of  the  original  aperture  has  been  concealed  by  two 
triangular  laminæ  shows  a  certain  likeness  to  the  heterozooecia  of  certain  species 
of  Onychocella  ')  and  Rhagasostoma  in  which  the  cryptocyst  lamina  has  attained  its 
greatest  development,  being  only  provided  with  a  small  perforation  for  the  occlusor 
muscles,  but  the  two  laminae  are  two  thick  processes  from  the  lateral  parts  of  the 
oral  ledge,  and  the  two  mutually  vertical  fissures  which  may  be  compared  to  the 
perforation  in  the  avicularia  of  Onychocella  and  Rhagasostoma  belong  both  to  the 
opercular  area  while  the  proximal  part  of  the  latter  perforation  is  placed  within  the 
suboral   area.     Lastly  we   shall   remind  of  the  different  structure  of  the  mandibles. 


')  18,  p.  290,  pl.  X,         ■-•)  18,  pl.  VI  a.         ')  7,  pi.  (i73,  ligs.  1,  4,  8. 
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In  opposition  to  the  Cheilostomata  in  which  heterozooecia  may  also  arise  by  a 
process  of  budding  from  the  surface  of  the  zooecia  (dependent  heterozooecia)  the 
Melicerititidae  only  possess  independent  heterozooecia,  and  it  is  therefore  a  mistake 
when  Gregory  in  Foriciila  aspera^)  interprets  a  pair  of  long  narrow  pits  seated  on 
each  side  of  the  aperture  as  avicularia. 

As  a  result  of  the  above  comparison  I  must  agree  with  the  opinion  set  forth 
by  Gregory^)  that  the  avicularia  in  both  divisions  have  developed  independently, 
and  therefore  are  only  parallel,  not  homologous  structures. 

The  Kenozooecia. 

Kenozooecia  or  bryozoids  without  an  aperture  (dactylethrae  Greg)  have  been 
found  in  12  of  the  31  species  examined.  As  a  rule  they  have  the  same  form  and 
size  as  the  zooecia,  but  as  they  lack  an  aperture  they  are  provided  with  a  uniform 
flat  or  concave  frontal  area  within  the  marginal  ridges.  In  Mel.  Steenstriiin  they 
are  exceptional!}'  much  smaller  than  the  zooezia.  They  are  generally  found  inter- 
spersed among  the  zooecia  (pi.  VI,  fig.  19)  in  greater  or  smaller  numbers,  but  in  a 
few  species  they  take  up  together  with  a  number  of  heterozooecia  either  the  whole 
"dorsal"  surface  or  a  large  part  of  it  (pi.  Ill,  figs.  11,  14),  and  at  the  whole  they 
are  in  most  cases  accompanied  by  heterozooecia,  whether  they  appear  in  groups 
among  the  zooecia  or  take  up  a  large  part  of  the  surface  of  the  colony. 

The  Gonozooecia. 

The  gonozooecia  (pi.  VII)  which  have  hitherto  only  been  found  in  a  small 
number  of  the  species  examined  are  zooecia  provided  with  a  large  (1  —  2  mm.  long), 
more  or  less  convex  terminal  expansion,  an  ooecium  which  in  most  cases  has  a 
pyriform  outline,  but  in  the  same  species,  nay  in  the  same  colony  the  form  may 
be  subject  to  great  variation,  being  sometimes  roundedly  triangular,  sometimes 
ovate  or  even  circular.  The  distal  end  of  the  ooecium  is  provided  with  a  trans- 
versely ovate,  somewhat  infundibuliform,  frontally  directed  aperture,  and  proxi- 
mally  it  generally  ends  in  a  shorter  or  longer  tail-shaped  process.  When  the  thick 
porous  frontal  wall  is  removed,  the  flat  or  somewhat  concave  inner  wall  in  most 
of  the  ooecia  examined  presents  a  uniform  smooth  surface  which  is  only  inter- 
rupted at  the  boundary  between  the  caudal  process  and  the  rest  of  the  cavity  by 
a  rhombic  zooecial  area  surrounded  by  prominent  ridges  and  closed  by  a  concave 
calcareous  film.  Distally  to  this  area  which  no  doubt  belongs  to  the  gonozooecium 
may  sometimes  be  seen  a  few  more  or  less  indistinct  rhombic  impressions  of  the 
same  form  and  si/e  as  the  zooecial  areas,  and  when  the  inner  wall  of  the  ooecium 
has  been  dissolved  by  the  use  of  strongly  diluted  acid,  there  appears  a  mosaic 
of  rhombic   zooecial   areas   each  of  which  is  closed  by  a  concave  calcareous  film. 


')  14,  p.  358.        -I   14,   p.  288. 
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In  the  ooecia  of  Mel.  lamellosa  (pi.  VII,  figs.  20—22)  however,  only  a  few  zooecial 
areas  are  seen  in  the  proximal  part  while  in  the  rest  of  the  cavity  the  zooecia 
are  only  represented  by  a  number  of  more  or  less  open  tubes.  In  opposition  to 
the  ooecium  of  Mel.  magnifica  figured  in  PI.  VII,  fig.  14,  in  which  the  inner  wall 
has  covered  a  number  of  undeveloped  zooecia  and  heterozooecia  I  have  found  an- 
other small  ooecium  of  the  same  species  in  which  the  corresponding  individuals 
are  provided  with  completely  developed  apertures.  Also  the  gonozooecium  the 
larger  part  of  which  is  seen  proximally  to  the  tail-shaped  process  of  the  ooecium 
is  provided  with  a  completely  developed  aperture.  A  third  different  case  I  have 
found  in  a  number  of  open  ooecia  belonging  to  the  same  species,  all  of  which 
were  placed  not  far  from  the  growing  edge  in  a  superficial  layer  of  growth  (pi.  VII, 
fig.  17).  Here  there  projects  in  the  proximal  part  of  the  ooecium  a  number  of 
zooecia  and  heterozooecia  of  very  différent  development  while  the  rest  of  the  inner 
wall  presents  a  uniform  smooth  surface,  the  dissolution  of  which  by  the  use  of 
diluted  acid  denudes  a  layer  of  completely  developed  zooecia  and  heterozooecia 
belonging  to  an  older  part  of  the  colony.  In  the  ooecium  figured  in  PI.  VII,  fig.  17 
there  is  seen  in  the  proximal  part  a  number  of  open  zooecial  areas,  and  the  gono- 
zooecium is  in  the  same  state  of  development,  while  that  figured  in  fig.  18  shows 
a  number  of  almost  completely  developed  zooecia  and  heterozooecia.  Proximally 
to  the  latter  is  seen  a  small  triangularly  rounded  aperture,  but  the  tail-shaped  pro- 
cess seems  to  have  been  broken  ofT. 

By  the  aid  of  the  above  facts  we  may  form  the  following  picture  of  the  devel- 
opment of  the  ooecia.  When  the  gonozooecium  begins  to  expand  into  the  ooecium 
the  inner  wall  of  the  latter  covers  a  number  of  more  or  less  developed  zooids, 
which  of  course  get  chequed  in  their  development  while  the  adjacent  zooids  are 
able  to  continue  their  growth,  which  explains  that  the  lateral  margins  of  the  ooecia 
are  partly  covered  by  a  number  of  zooecia  and  heterozooecia.  When  the  gono- 
zooecium belongs  to  a  superficial  layer  of  growth  and  is  placed  near  to  the  growing 
edge,  the  ooecium  first  covers  the  undeveloped  zooids  placed  distally  to  the  gono- 
zooecium and  thereafter  a  number  of  zooids  belonging  to  the  older  part  of  the 
colony.  The  presence  of  freely  prominent  zooids  in  the  proximal  part  of  the 
ooeciuni  must  no  doubt  be  explained  in  that  manner  that  they  have  originally  been 
covered  by  a  bulging  part  of  the  inner  wall  of  the  ooecium,  which  has  later  been 
destroyed.  A  curious  fact  is  the  difTerent  state  of  development  shown  by  the  gono- 
zooecia  even  in  the  same  species. 

The  aperture  of  the  ooeciuni  leads  into  a  short  atrium  partially  divided 
from  the  rest  of  the  ooecial  cavity  by  a  low  ring-shaped  ridge  (pi.  VII,  figs.  21, 
22,  28,  29)  which  from  the  inner  wall  passes  obliquely  forwards  to  the  frontal 
wall.  By  the  use  of  a  great  magnifying  power  its  surface  is  seen  to  be  provided 
with  small  projections  which  stand  out  as  free  irregular  teeth  on  its  distal  mar- 
gin (pi.  VII,  fig.  28).     Harmer  ')   has   pointed   out   a   similar  atrium  in  the  ooecia  of 


')  12  a,  p.  170,  pi.  XII,  fig.   10. 
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Crista,  and  in  Cr.  ramosa  Harmer  he  has  found  it  partially  separated  from  the  rest 
of  the  cavity  by  a  calcareous  valve  which  however  is  not  developed  on  the  frontal 
wall.  I  have  found  a  similar  valve  in  Cr.  hamifera^)  n.  sp.,  but  in  Cr.  eburnea, 
(pi.  VII,  figs.  11,  12)  Cr.  denticiilata  and  Cr.  aculeata  it  is  replaced  by  a  similar 
continuous  ring  as  that  found  in  the  ooecia  of  Meliceritites.  It  is  provided  with  more 
or  less  linely  ramose  processes  the  character  of  which  is  distinctly  dilferent  in  the 
three  species. 

The  Regcneralion. 

Besides  the  regeneration  of  the  polypide  which  is  no  doubt  a  common  feature 
in  all  Brijozoa  a  regeneration  of  the  whole  individual  has  been  shown  to  take  place") 
in  a  number  of  species  both  in  the  Ctenostomata  and  the  Cheiloslomata,  and  such 
a  regeneration  I  have  also  found  in  most  species  of  the  present  division.  While 
in  the  Ctenostomata  this  regeneration  takes  place  in  that  manner  that  the  old  indi- 
vidual drops  off,  and  a  new  one  takes  its  place,  in  all  species  the  zooecium  of 
which  is  more  or  less  calcified  the  new  individual  develops  within  the  old  zooecium, 
and  that  such  a  complete  regeneration  has  taken  place  is  evident  from  the  fact 
that  a  new  aperture  is  seen  within  the  old  one.  In  the  Cheilostomata  I  have  shown 
that  this  regeneration  takes  place  in  such  a  manner  that  the  different  forms  of 
bryozoids  may  replace  each  other,  and  the  same  case  I  have  found  also  in  the  Meli- 
cerititidae.  The  regeneration  in  this  division  has  hitherto  been  overlooked  or  inter" 
preled  as  a  certain  form  of  closure,  f.  inst.  by  Gregory  who  in  Mel.  durobrivensis 
speaks  about  a  closure  by  means  of  an  inverted  funnel-shaped  cap  pierced  by  a 
pore.  Here  we  have  to  do  with  a  regeneration  of  a  new  heterozooecium  within 
an  old  zooecium.  As  I  am  later  to  give  information  of  the  regeneration  in  the 
single  species  described  I  shall  here  only  give  a  short  summary  of  the  main  features 
of  this  process. 

In  the  Melicerititidae  as  in  the  Ctteilostomata  we  can  discern  between  the  fol- 
lowing four  forms:  ')  the  regeneration  of  a  new  zooecium  within  an  old  one  (pi. 
Ill,  figs.  2,  7;  pi.  IV,  figs.  4,  8,  11,14;  pi.  V,  figs.  2,  4,  19;  pi.  I,  figs.  3,  4,  16);  2)  the 
regeneration  of  a  new  zooecium  within  a  heterozooecium  (pi.  II,  figs.  5,  7,  12;  pi. 
V,  fig.  14);  ■)  the  regeneration  of  a  new  heterozooecium  within  an  old  one  (pi.  I, 
fig.  4;  pi.  II,  figs.  6,  9,  20,  22;  pi.  Ill,  figs.  (5,  7;  pi.  V,  fig.  15)  and  ')  the  regeneration 
of  a  new  heterozooecium  within  an  old  zooecium,  which  is  perhaps  the  most  com- 
mon form  of  regeneration  (pi.  I,  figs.  18,  19;  pi.  Ill,  figs.  1,  3,  4,  5,  27;  pi.  IV,  figs.  3, 
7,  10,  14).  When  a  new  large  heterozooecium  is  regenerated  within  an  old  one  it 
may  fill  the  old  aperture  completely  (pi,  II,  figs.  20,  22)  or  only  a  part  of  it,  and 
in  the  latter  case  the  space  between  the  two  apertures  is  gradually  filled  by  a  clo- 


')  This  species  wliieli  is  taken  at  lat.  33°  9  N.,  long.  12Ü  18  W.  is  in  the  dorsal  surface  provided 
with  a  nuinhc-r  of  liouk  shaped  appendages  eacli  of  wliicli  througli  a  corneous  joint  is  fixed  to  the 
proximal   part  of  an   inteinodc.  ")  17. 
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sure-plate.  As  a  rule  this  closure  begins  with  the  formation  of  three  slender  pro- 
cesses (pi.  II,  fig.  9)  starting  one  from  the  end  of  the  new  aperture  and  the  two 
others  from  the  lateral  margins  of  the  old  one.  They  unite  about  half  the  way 
between  the  end  of  the  new  and  that  of  the  old  aperture,  and  the  three  open  spaces 
are  later  filled,  each  by  a  calcareous  lamina.  A  similar  closure  also  takes  place 
when  a  new  zooecium  is  regenerated  within  a  large  heterozoæcium  (pi.  II,  fig.  5).  In 
the  Ci/clostoniatu  a  complete  regeneration  seems  to  be  very  rare,  and  I  have  hitherto 
only  been  able  to  find  a  few  indistinct  cases  in  Enlalophora  madreporacea  and 
Homera  lichenoides. 

The  Closure. 

The  closure  of  old  zooecia  by  means  of  a  calcareous  film  is  a  well-known  fact 
both  in  the  Cheilostomala  and  the  Cijclostomata,  and  it  seems  to  be  more  common 
in  the  latter  than  in  the  former  division.  The  real  operculum  of  the  Melicerititidæt 
which  has  been  correctly  interpreted  by  d'Orbigny  has  by  all  later  authors  been 
regarded  as  a  closure-plate,  and  with  the  exception  of  Waters  who  mentions  a 
peculiar  form  of  closure  in  Meliceritites  Royana  no  author  seems  to  have  noticed  a 
real  closure  in  this  division.  I  have  found  a  closure  in  almost  all  the  species 
examined,  not  only  in  the  zooecia,  but  also  in  the  heterozooecia,  and  as  a  rule  the 
zooecia  are  closed  by  a  concave  or  sometimes  flat  calcareous  film  (pi.  I,  figs.  4,  14, 
16;  pi.  II,  fig.  7;  pi.  Ill,  figs.  7,  26;  pi.  IV,  figs.  6,  7,  15;  pi.  V,  figs.  2,  19;  pi.  VI,  figs. 
4,  10),  which  in  the  species  provided  with  an  oral  ledge  either  starts  from  the 
inner  margin  of  the  latter  or  at  a  somewhat  deeper  level;  and  in  that  case  the 
aperture  is  lastly  closed  in  its  proximal  and  middle  part  (pi.  II,  fig.  7  ;  pi.  Ill,  fig 
25).  In  the  other  species  the  closure  starts  from  the  margin  of  the  aperture  and 
gradually  extends  towards  the  centre  (pi.  IV,  fig.  15).  In  Mel.  magnifica  (pi.  I,  fig. 
7)  and  Mel.  plana  d'Orb.  (pi.  V,  fig.  12)  the  closure  takes  place  by  means  of  3 — 5  pro- 
cesses starting  from  the  margin  of  the  aperture  and  later  coalescing  into  a  cover 
perforated  by  3 — 5  holes,  which  are  gradually  closed.  A  third  form  of  closure  I 
have  found  in  Mel.  palpehrosa  (pi.  VII,  fig.  1,  4 — 9).  In  opposition  to  what  is  found 
in  the  operculum  the  closure-plate  never  presents  a  flabelliform  striation. 


The  Colonics. 

In  opposition  to  the  rich  diversity  of  colonial  forms  or  forms  of  growth  shown 
by  the  Cyclostoniata  the  number  of  colonial  forms  presented  by  the  Melicerititidae 
is  very  small,  and  we  can  only  discern  between  incrusting  disciform  colonies,  one-or 
two-layered  laminose  fronds,  and  ramose  colonies  with  cylindrical  branches.  The 
laminose  colonies  sometimes  form  hollow  expansions  f.  inst.  in  Mel.  Vieilbanci  or 
a  reticulate  network,  f.  inst.  in  Retelea  pulchella  d'Orb.     In  many  species  the  colo- 
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nies  of  which  are  incrusting  or  freely  ramose  there  appears  in  the  course  of  time 
new  layers  of  zooecia  over  the  old  ones,  and  the  old  colonies  therefore  get  many- 
layered. 

According  to  d'Orbigny  the  formation  of  new  layers  takes  place  in  three  diffe- 
rent manners.  In  tlie  ramose  colonies  f.  inst.  in  MiiUelea  magnifica  they  are  said 
to  start  from  the  proximal  part  of  the  colony  whence  they  gradually'  and  regu- 
larly extend  distally.  In  the  disciform  colonies  each  layer  may  either  f.  inst.  in 
SemimuUelea  cupula  and  Sem.  gradata  be  formed  by  a  single  subcolony  starting 
from  the  centre  and  extending  towards  the  margin  or  f.  inst.  in  Reptomultelea 
tuberosa  and  Clausimultelea  tuberosa  or  the  surface  of  the  colonie  may  at  the  same 
time  present  a  greater  or  smaller  number  of  small  disciform  sub-colonies  which  at 
last  must  come  in  contact  or  fuse  together.  I  have  examined  a  large  number  of 
fragments  of  Mel.  magnifica,  and  I  have  come  to  the  result  that  the  superficial 
layers  are  not  formed  in  such  a  regular  manner  as  d'Orbigny  means,  the  frag- 
ments examined  presenting  in  different  parts  of  the  surface  a  number  of  indepen- 
dent layers  or  patches  of  zooecia.  PI.  VII,  fig.  16,  shows  a  fragment  of  a  colony 
the  one  surface  of  which  presents  three  different  layers  or  sub-colonies.  One  sur- 
rounds the  proximal  part  of  the  rudiment  while  another  arising  from  the  space 
between  the  two  branches  extends  both  upwards  and  downwards,  and  a  third,  a 
small  round  patch  is  seen  to  the  link  side  between  the  two  larger  ones.  The  op- 
posite surface  of  the  fragment  presented  still  two  others.  While  I  have  not  been 
able  to  find  the  ancestrulae  of  the  new  layers  in  Mel.  magnifica  I  have  seen  a 
number  of  them  in  small  fragments  of  Mel.  tubercalata  d'Orb.  (pi.  VI,  fig.  3)  and 
Mel.  Filiozati  n.  sp.  (pi.  VI,  fig.  7).  As  can  also  be  seen  in  the  figure  of  a  young 
sub-colonie  of  SemimuUelea  gradata  given  by  d'Orbigny  such  an  ancestrula  is 
only  represented  by  the  aperture,  the  rest  of  the  zooecium  being  covered  by  the 
new  zooecia  which  have  arisen  from  it.  But  while  this  aperture  in  d'Orbigny's 
figure  is  seen  in  the  centre  of  a  small  distinct  sub-colony  the  margin  of  which  is 
formed  by  undeveloped  zooecia,  the  named  fragments  each  presents  a  uniform  con- 
tinuous surface  formed  by  zooecia  and  heterozooecia  among  which  are  seen  a 
number  of  ancestrular  apertures,  some  of  which  may  often  be  placed  so  near  to 
each  other  that  two  such  apertures  are  only  divided  by  the  breadth  of  a  zooecium. 
Each  aperture  which  is  obliquely  ascending  is  placed  in  the  centre  of  a  small 
deepening,  and  the  zooecia  and  heterozooecia  surrounding  two  or  more  such  aper- 
tures placed  near  to  each  other,  may  be  more  or  less  irregularly  arranged,  but  I 
have  never  seen  such  an  aperture  making  the  centre  of  a  distinct  sub-colony,  and 
the  zooecia  arising  from  the  different  ancestrulae  seem  to  have  accommodated  them- 
selves pretty  well  to  each  other  during  their  grow'th.  A  fragment  of  this  species 
5  "^'"^  long  and  3  ™™  broad  presents  8  such  ancestrular  apertures,  and  another  of  a 
similar  size  6.  A  single  time  I  have  seen  a  short  cylindrical  zooecium  placed  verti- 
cally between  four  zooecia  and  a  kenozooecium,  and  it  must  no  doubt  be  regarded 
as  an  ancestrula  destined  to  take  part   in  the  formation  of  a  new  superficial  layer. 
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Affinities. 

As  to  the  affinities  of  the  present  division  there  can  be  no  doubt  that  the  Meli- 
cerititidae  are  Cyclostomata,  and  in  the  first  place  this  is  distinct!}'  shown  by  the 
form  and  development  of  tlie  zooecia,  these  being  long  slender  tubes  each  of  which  arises 
from  the  proximal  part  of  another  zooecium.  The  presence  of  numerous  fine  pores  is 
also  a  cyclostomatous  character,  and  rhombic  or  hexagonal  zooecial  areas  divided 
by  prominent  marginal  ridges  may  also  be  found  in  a  number  of  Cyclostomata.  The 
gonozooecia  arc  provided  with  similar  ooecial  expansions  as  are  found  in  the  Cyclo- 
stomata, and  the  superficial  layers  of  growth  above  spoken  of  are  also  found  in  a 
number  of  cyclostomatous  species,  but  never  in  the  Cheilostomata.  The  only  two 
characters  which  might  speak  in  favour  of  Cheilostomatous  affinities  are  the  pre- 
sence of  an  operculum  and  of  heterozooecia.  Apart  from  the  fact  that  the  latter 
as  the  common  zooecia  are  long  slender  tubes  they  differ  from  the  cheilostomatous 
heterozooecia  in  possessing  calcareous  mandibles  and  in  lacking  a  membranous 
suboral  area.  The  opercula  are  also  calcareous  while  the  opercula  in  the  great 
majority  of  the  Cheilostomata  are  chitinous,  a  calcareous  operculum  being  only 
present  in  a  few  cheilostomatous  species.  Therefore  we  must  regard  the  presence 
of  opercula  and  of  heterozooecia  as  a  case  of  parallel  development. 

We  here  propose  to  divide  the  Ordre  Cyclostomata  in  two  subordres,  the  Cyclo- 
stomata inoperciilata  and  the  Cyclostomata  operculata,  and  the  latter  may  be  defined 
in  the  following  manner. 

Cyclosloinata  opeiTiilata. 

Cyclostomata  the  zooecial  tubes  of  which  are  much  widened  dislally  appearing 
on  the  surface  of  the  colony  as  hexagonal,  rhombic  or  qvadrangular  mostly  con- 
cave areas,  in  most  cases  divided  from  each  other  by  a  meshwork  of  ridges,  in 
the  knots  of  which  are  very  often  seen  more  or  less  developed  tubercles.  The  sub- 
terminal  aperture  which  has  a  straight  or  almost  straight  proximal  margin  is  pro- 
vided with  a  convex  calcareous  operculum  showing  more  or  less  distinct  radiating 
striæ.  In  most  species  are  found  heterozooecia  the  aperture  of  which  is  very  often 
of  a  similar  form  as  that  found  in  the  cheilostomatous  avicularia.  They  always 
lack  a  membranous  subopercular  area  and  are  provided  with  a  calcareous  mandible. 

Family  Melicerititidae  Pergens. 
Eleidae  d'Orbigny. 

The  family  Melicerititidae  has  been  divided  by  d'Orbigny  in  11  and  by  Gre- 
gory in  10  genera,  and  the  générique  characters  have  been  taken  partly  from  the 
form  and  mode  of  growth  of  the  colony  partly  from  the  presence  or  absence  of 
heterozooecia  (avicularia).  As  to  my  opinion  none  of  these  characters  are  sufficient 
to  serve  as  base  for  a  generic  division,  and  I  have  not  yet  been  able  to  distinguish 
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between  well  divided  groups  based  on  structural  diversities  I  prefer  at  present  to 
aclinowledge  only  a  single  genus,  Meliceritites.  The  most  significant  structural  di- 
versity is  to  my  opinion  the  presence  or  absence  of  an  oral  ledge,  but  when  the 
state  of  conservation  is  not  a  good  one  it  is  not  easy  to  see  whether  the  aperture  is 
provided  with  a  feeblj'  developed  oral  ledge  or  not.  Also  the  diversities  found  in 
the  heterozooecia  may  perhaps  be  of  systematic  significance,  but  to  decide  tliese 
different  questions  it  should  be  necessary  to  possess  a  large  and  well-conserved 
material. 

Meliceritites  magnifica  d'Orbigny. 

Multclea  magnifica  d'Orbigny,  Brj'oz.  crét,  p.  649,  pi.  740,  figs.  1  —  9. 

Melicertites  magnifica  Pergens,  Revision  d.  Biyoz.  p.  397. 

Melicertites  royana  Waters,  Annals  Nat.  Hist,  [li]  Vlll   1891,  p.  .51,  pi.  VI,  figs.  2,  4-6,  11. 

Multelea  magnifica  Gregory,  Cret.  Bryoz.  p.  31.6. 

(pi  1,  figs.  3-10,  pi.  VII,  figs.  13-  19.) 

The  Zooecia  which  are  divided  by  distinct  marginal  ridges  are  small  and  have 
when  freely  developed  a  more  or  less  regular  rhombic  outline,  but  in  most  cases 
each  zooecium  is  enclosed  between  two  heterozooecia  which  greatly  influence  both 
the  size  and  the  form  of  the  subopercular  area,  and  in  the  zooecia  enclosed  between 
the  proximal  halves  of  two  heterozooecia  a  large  part  of  this  area  is  covered  by 
the  distal  part  of  a  proximal  heterozooecium.  No  distinct  tubercles.  The  aperture 
which  takes  up  the  whole  breadth  of  the  zooecium  in  the  distal  part  may  be  con- 
tained two  or  rarely  three  times  in  the  length  of  the  zooecium,  but  in  most  cases 
it  is  longer  than  the  subopercular  area.  It  is  longer  than  broad,  half-elliptical  or 
roundedly  triangular  and  surrounded  by  a  raised  peristome,  sometimes  provided 
with  a  small  distal  projection.  The  anter  of  the  aperture  is  provided  with  a  distinct 
but  rather  narrow  oral  ledge,  and  the  convex  operculum  which  sometimes  shows 
a  distinct  flabelliform  striation  presents  a  more  or  less  distinct  triangular  depres- 
sion which  from  the  proximal  margin  extends  more  or  less  far  distally. 

The  Heterozooecia  which  are  much  larger  than  the  zooecia  are  of  a  lengthened 
rhombic  or  hexagonally  rhombic  form  with  the  four  lateral  margin  more  or  less 
incurved.  The  opercular  area  which  ends  in  a  rounded  apex  may  be  very  much 
protuding  and  obliquely  ascending,  and  the  inner  aperture  is  concealed  by  a  much 
concave  covering  (the  »lateral  processes«)  the  proximal  half  of  which  is  provided 
with  a  narrow  mediane  fissure  and  the  proximal  margin  of  which  by  a  similar 
transverse  fissure  is  divided  from  the  more  or  less  protuding  somewhat  thickened 
distal  margin  of  the  concave  subopercular  area.  The  heterozooecia  in  this  species 
are  much  more  numerous  than  in  any  other  hitherto  described. 

The  Closure  takes  place  in  different  ways.  In  many  zooecia  the  aperture  is 
closed  by  a  concave  lamina  but  in  others  (figs.  6,  7)  I  have  seen  a  closure-plate 
of  a  similar  appearence  as  the  concave  covering  found  in  the  opercular  area  of  the 
heterozooecia,  namely  presenting  two  narrow  fissures  forming  right  angles  with  each 
other.     Perhaps  the  latter   form   of  closure    is   only   the    beginning   of  the  concave 
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lamina.  A  second  form  of  closure  is  that  pointed  out  by  Waters.  It  starts  by  the 
growing  forth  from  the  margin  of  the  aperture  of  2 — 5  processes  which  later  coa- 
lesce after  which  the  smaller  apertures  between  the  processes  are  gradually  filled 
out.  Both  forms  of  closure  may  be  found  in  the  same  colony,  but  as  a  rule  one 
of  them  is  predominant. 

The  heterozooecia  are  closed  by  a  filling  out  of  the  two  fissures  found  in  the 
opercular  cover.  — 

The  Ooecia  are  of  very  different  form  and  size. 

Kenozooecia  have  not  been  found. 

Regeneration  is  found  both  of  the  zooecia  and  of  the  heterozooecia,  but  with 
the  exception  of  a  few  indistinct  cases  always  in  that  manner  that  old  zooecia  have 
been  regenerated  by  new  zooecia  and  old  heterozooecia  by  new  heterozooecia.  There 
has  be  seen  as  many  as  three  regenerations  in  a  single  zooecium  or  heterozooecium. 

The  Colonies  are  erect  with  cylindrical  branches,  and  when  old  are  surrounded 
by  a  number  of  superficial  layers  of  new  zooecia,  which  may  arise  in  verj'  different 
parts  of  the  branches.  The  zooecia  and  heterozooecia  show  a  disposition  to  arrange 
themselves  in  transvers  series  in  such  a  manner  that  two  series  of  zooecia  are  fol- 
lowed by  a  single  series  of  heterozooecia,  and  in  the  most  regular  colonies  these 
series  form  more  or  less  complete,  more  or  less  unmixed,  ringshaped  belts  sur- 
rounding the  branches.  Sometimes,  however,  the  arrangement  of  the  zooecia  and 
heterozooecia  may  be  more  or  less  irregular,  and  the  heterozooecia  may  sometimes 
be  present  in  sparse  numbers,  irregularly  distributed  among  the  zooecia  (var.  royana 
Wat.).  The  zooecia  placed  between  the  distal  halves  of  the  heterozooecia  are  pro- 
vided with  a  small  narrow  subopercular  area,  while  in  the  other  series  of  zooecia 
the  subopercular  area  is  as  a  rule  much  broader,  but  the  proximal  part  of  it  is 
concealed  by  the  distal  end  of  the  proximal  heterozooecia. 

Critical  remarks.  In  d'Orbigny's  figure  2  is  seen  distally  to  each  transverse  series 
of  heterozooecia  a  transverse  series  of  zooecia  which  differ  from  those  placed  pro- 
ximally  to  the  heterozooecia  by  the  possession  of  a  very  small  half-elliptical  aper- 
ture. The  zooecia  of  this  series,  however,  do  not  differ  from  the  other  in  the  form 
of  the  aperture,  and  d'Orbigny's  error  must  no  doubt  be  explained  in  that  way 
that  he  has  seen  in  such  a  series  a  number  of  regenerated  zooecia  (see  pi.  1,  fig.  3), 
the  structure  of  which  he  has  misunderstood.  For  the  rest  d'Orbigny  regards  the 
heterozooecia  as  »cellules  ordinaires^  and  the  zooecia  as  »cellules  accessoires;;.  — 
In  longitudinal  sections  of  many-layered  colonies  of  this  species  Waters  means  to 
have  seen  that  the  zooecia  of  the  external  layers  arise  from  a  plate  covering  the 
aperture  of  the  subjacent  zooecia.  I  do  not  agree  with  Waters  in  that  question, 
and  to  my  opinion  a  longitudinal  section  of  such  a  colony  only  shows  that  the 
inner  wall  of  the  external  zooecia  has  quite  coalesced  with  the  frontal  wall  of  the 
subjacent  ones.  That  the  operculum  or  the  closing  plate  of  an  old  zooecium  should 
be  able  to  give  rise  to  a  new  zooecium  is  not  very  probable,  and  that  each  zooecium 
of  the  external  layer  should  grow  forth  from  a  subjacent  one  does  not  correspond 


22 

with  the  fact  that  the  surface  of  such  a  colonj'  shows  a  number  of  smaller  or  lar- 
ger patches  or  layers  in  which  the  single  zooecia  are  arranged  round  a  centre.  In 
transverse  sections  of  colonies  of  the  same  species  Waters  has  further  seen  »a  con- 
traction formed  by  a  curved  plate«  placed  »on  each  side  just  below  the  opening«. 
I  have  never  been  able  to  find  the  two  curved  projections  figured  hy  Waters  but 
sometimes  two  'slender  conical  processes  which  arise  from  a  transverse  section  of 
the  above  covering  found  in  the  opercular  area  of  the  heterozooecia.  —  Of  this  spe- 
cies I  have  examined  a  large   number  of  specimens  from  Villedieu  (Coniacian). 

Melicerilites  tritblium  n  sp. 

?  Multelea  semiluna  d'Orbigny,  Brj'oz    crét.  p.  G4G,  pi.  739,  figs.  8 — 11. 
(PI.  1,  figs.  17-19.) 

The  Zooecia  wich  are  divided  by  distinct  marginal  ridges  are  small,  rliombic 
or  hexagonal,  not  so  much  longer  than  broad,  and  their  distal  part  is  as  a  rule  not 
entirely  taken  up  by  the  aperture.  There  may  be  found  more  or  less  distinct  tu- 
bercles. The  surface  wich  may  be  concave,  flat  or  even  a  little  convex  is  more  or 
less  distinctly  ascending  toward  the  half-elliptical  aperture  the  length  of  which  may 
be  contained  two  or  two  and  a  half  times  in  the  length  of  the  zooecium.  The 
aperture  is  provided  with  a  distinct  but  rather  narrow  oral  ledge  and  a  distinct 
perislomial  thickening,  and  the  operculum  is  much  convex  and  provided  with  distinct 
radiating  striae. 

The  Heterozooecia  which  may  be  found  in  very  different  numbers  are  of  a  si- 
milar form  and  size  as  the  zooecia;  but  the  surface  is  much  more  concave  and  not 
ascending  toward  the  aperture.  Tlie  latter  has  a  similar  covering  as  that  found  in 
the  heterozooecia  of  Mel.  magnifica.  It  is  provided  with  a  narrow  median  fissure, 
and  by  a  similar  transverse  fissure  it  is  divided  from  the  opercular  area. 

Ooecia  have  not  been  found. 

Kenozooecia  have  not  been  found. 

The  Closure  is  effected  in  the  zooecia  by  means  of  a  concave  lamina  and  in 
the  heterzooecia  by  a  filling  out  of  the  fissures. 

The  Regeneration.  The  only  form  of  regeneration  which  I  have  seen  distinctly 
in  this  species  is  the  formation  of  new  heterozooecia  in  old  zooecia.  In  that  case 
the  aperture  of  the  latter  is  taken  up  by  a  large  arched  projection,  the  frontal  and 
proximal  part  of  which  is  provided  with  a  similar  aperture  as  that  found  in  the 
heterozooecia,  only  much  smaller.  In  old  colonies  I  have  seen  a  very  great  number 
of  the  zooecia  transformed  in  that  manner. 

The  Colonies  are  free  with  cylindrical  branches,  and  in  some  of  them  I  have 
seen  superficial  layers  of  dilferent  extension. 

In  the  presence  of  a  similarly  developed  oral  ledge,  in  the  structure  of  the 
heterozooecia  and  in  the  form  of  the  colony  this  species  shows  affinity  to  Mel. 
magnifica.  — 

I  have  examined  a  number  of  fragments  from  Bruillé  Poncé.  (Turonian). 
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Meliceritites  angulosa  d'Orbigny. 

Nodelea  angulosa  d'Orbigny  Bryoz.  crét.  p.  610,  pi.  735,  figs.  4— 5  (non  6). 

—  ornata  d'Orbigny  op.  cit.  p.  612,  pi.  736,  figs.  12—16. 

—  transversa  d'Orbigny  op.  cit.  p.  613,  pi.  736,  figs.  5— 8. 

—  pulchella  d'Orbigny  op.  cit.  p.  613,  pi.  736,  figs.  1—4. 

—  ogivalis  d'Orbignj'  op.  cit.  p.  624,  pi.  737,  figs.  8—10. 

—  scmiclausa  d'Orbigny  op.  cit.   p.  619,  pi.  678,  fig.  7,  pi.  736,  fig.  16. 
Multinodelea  tuberosa  d'Orbigny  op.  cit.  p.  615,  pi.  736,  figs.  9-11, 13 — 15. 
Melicertites  undata  Gregory  (non  d'Orbignj')  op.  cit.  p.  340,  pi.  XV,  figs.  3,  4,  pi.  XVI,  fig.  3. 

(PI.  11,  figs.  4-22.) 

The  Zooecia  which  are  divided  from  each  otlier  by  more  or  less  developed 
marginal  ridges  are  in  most  cases  of  a  more  or  less  distinct  hexagonal  form,  and 
the  semielliptical  aperture  is  always  provided  with  a  distinct,  but  more  or  less  de- 
veloped oral  ledge,  and  with  a  distinct  peristomial  thickening.  It  takes  up  in  most 
cases  the  whole  breadth  ot  the  zooecium  in  the  distal  part;  but  while  in  some  cases 
it  is  longere  than  the  subopercular  area  in  others  it  is  shorter,  and  sometimes  its 
length  may  be  contained  twice  in  the  length  of  the  latter.  More  or  less  developed 
tubercles.     The  operculum  is  convex  and  provided  with  radiating  striae. 

The  Heterozooecia  which  are  present  in  very  sparse  number  and  are  very  vari- 
able in  form  and  size  are  dispersed  singly  or  in  pairs  among  the  zooecia  which 
they  always  surpass  in  length.  Most  of  tiiem  have  about  the  double  length  of  the 
zooecia,  but  sometimes  they  are  only  a  little  longer.  In  opposition  to  the  hetero- 
zooecia of  Mel.  magnified  and  Mel.  trifoliuin  the  inner  aperture  is  always  visible,  not 
being  concealed  by  »lateral  processes«,  but  the  form  of  the  opercular  area  is  subject 
to  a  very  great  variation,  being  dependent  not  only  on  the  different  relation  be- 
tween its  length  and  its  (largest)  breadth,  but  also  on  the  form  of  the  lateral  mar- 
gins, and  lastly  on  the  manner  in  which  the  latter  run  together  to  form  the  distal 
end  of  the  area.  The  relation  named  varies  between  4:3  and  5:2,  and  the  lateral 
margins  may  sometimes  in  the  greater  part  of  their  length  be  parallel  or  allmost 
so,  sometimes  more  or  less  convergent  and  sometimes  more  or  less  incurved.  As 
to  the  last  named  difference  the  lateral  margins  run  together  to  form  an  almost 
semicircular  curve  while  in  other  cases  they  make  an  almost  rectangular  bend  in 
ordre  to  form  the  feebly  curved  distal  end.  Also  the  relative  length  of  the  oper- 
cular- and  the  subopercular  area  is  subject  to  variation,  and  the  former  may  some- 
times be  three  times  as  long  as  the  latter  while  in  other  cases  it  is  only  a  little 
longer.  In  most  cases  it  attains  the  double  length.  In  a  number  of  heterozooecia 
I  have  found  an  arched  calcareous  mandible  whicJi  sometimes  shows  a  similar 
striation  as  that  found  in  the  operculum. 

Kenozooecia  have  not  been  found. 

The  Ooecia  are  of  different  form  and  size. 

The  Closure  of  the  zooecia  is  effected  by  a  concave  lamina  starling  from  the 
free   edge  of  the   oral   ledge  and  developing  in  such  a  way  that  at  a  certain  point 
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of  time  the  closure-plate  is  perforated  by  a  fissure-like  opening  seated  in  its  prox- 
imal and  median  part  (fig.  7). 

The  Regeneration.  In  a  few  cases  I  have  found  zooecia  regenerated  in  old  ones 
and  more  freqvent  a  regeneration  of  the  heterozooecia,  sometimes  by  a  new  hetero- 
ozooecium  sometimes  by  a  zooecium  (figs.  5,  7).  Sometimes  the  new  heterozooecium 
may  fill  out  the  whole  aperture  of  the  old  one  (fig.  20),  but  if  that  is  not  the  case 
the  space  between  the  old  and  the  new  aperture  is  gradually  closed  by  a  calcareous 
lamina  which  however  is  not  formed  as  a  unity,  but  as  more  (as  a  rule  three) 
plates  filling  out  the  spaces  between  as  many  calcareous  processes.  Fig.  9  shows 
the  three  calcareous  processes,  and  in  fig.  5,  which  presents  a  zooecium  regenerated 
in  a  heterozooecium  is  seen  a  similar  case  in  which  the  spaces  between  the  three 
processes  have  been  filled  out.  In  fig.  7  is  seen  a  more  irregular  case  and  in  the 
case  presented  in  fig.  22  the  filling  out  of  the  narrow  space  between  the  old  and 
the  new  aperture  has  been  prepared  by  the  formation  of  short  connecting  processes. 

The  Colonies  are  free  with  cylindrical  branches,  and  in  time  increase  in  thick- 
ness by  the  formation  of  superficial  layers  several  of  which  may  be  seen  at  the 
same  time  in  different  parts  of  the  branch. 

This  species  is  subject  to  a  very  great  variation  in  all  respects,  and  I  have  tried 
in  vain  to  divide  the  material  examined  in  more  different  forms.  We  may  discern 
between  the  following  two  chief-varieties  which  are  however  very  far  from  being 
sharply  limited. 

Var.  latirostris.  The  subopercular  area  is  longer  than  or  as  long  as  the  aper- 
ture, longer  than  broad;  the  oral  ledge  is  narrow,  and  its  height  in  the  distal  part 
does  not  attain  a  third  part  of  the  height  of  the  aperture.  The  marginal  ridges  are 
narrow  and  the  tubercles  are  small.  The  distal  half  of  the  heterozooecial  aperture 
is  broad. 

Var  angustirostris.  The  subopercular  area  is  shorter  than  the  aperture  broader 
than  long.  The  oral  ledge  is  broad  and  its  height  in  the  distal  part  attains  the  third 
part  of  the  height  of  the  aperture.  The  marginal  ridges  and  the  tubercles  are  strongly 
developed. 

I  have  examined  colonies  from  Villedieu,  Fecamp,  Couture,  Vendôme,  St.  Pa- 
terne, Evreux  and  from  Chatham. 


MeliceiMtites  semiluna  dOrbigny. 

Nodelea  semiluna  d'Orbigny,  Bryoz.  crét.  p.  611,  pi.  735,  figs.  9— 11, 
—  —  Gregory,  Cret.  Bryozoa  p.  307. 

(PI.  VI,  figs.  4—6.) 

The  Zooecia  which  have  a  more  or  less  distinct  rhombic  or  hexagonal  outline 
and  the  subopercular  area  of  which  is  as  a  rule  convex  or  flat,  and  more  or  less 
distinctly  ascending  towards  the  aperture  are  rarely  divided  by  indistinct  marginal 
ridges,  and  as  a  rule  there  are  no  tubercles.    The  aperture  which  is  about  as  long 
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as  the  subopercular  area  and  takes  up  the  whole  breadth  of  the  zooecium  in  its  distal 
part  is  provided  with  a  strongly  developed,  as  a  rule  angularly  benl  oral  ledge,  the 
height  of  which  in  its  distal  part  may  be  contained  about  three  times  in  the  height 
of  the  whole  aperture.  The  form  of  the  latter  varies  between  half-elliptical  and 
roundedly  triangular,  the  lateral  margins  being  in  their  proximal  half  sometimes 
almost  parallel  sometimes  more  or  less  converging  distally.  The  peristomial  thick- 
ening is  rarely  distinctly  developed  being  in  most  cases  coalesced  with  the  convex 
subopercular  areas  of  the  adjacent  zooecia,  and  the  apertures  of  the  zooecia  in  the 
same  transverse  series  are  in  most  cases  divided  by  columnar  projections  formed 
wholly  or  partly  by  the  lateral  parts  of  the  peristomial  thickening.  The  proximal 
part  of  the  peristome  forms  a  more  or  less  prominent  lip.  The  operculum  is  very 
convex,  but  in  such  a  manner  that  its  proximal  half  is  provided  with  a  triangular  flat, 
obliquely  ascending  area  from  the  margins  of  which  the  surrrounding  parts  are 
gradually  descending.     It  is  provided  with  distinct  radiating  striæ. 

The  Heterozooecia  which  are  about  half  as  long  as  the  zooecia  are  spar- 
ingly spread  over  the  surface  of  the  colony,  singly  or  in  pairs,  the  two  hetero- 
zooecia belonging  to  a  pair  being  either  placed  side  by  side  or  divided  from  each 
other  by  a  single  zooecium.  The  strongly  projecting  obliquely  ascending  aperture 
is  as  long  as  broad  or  a  little  longer  and  has  a  somewhat  variable  form,  the  two 
lateral  margins  being  more  or  less  converging  distally.     No  »lateral  processes«. 

Ooecia  have  been  found. 

No  Kenozooecia. 

The  Closure  takes  place  by  means  of  a  concave  or  in  most  cases  flat  lamina 
which  arises  a  little  within  the  free  edge  of  the  oral  ledge  from  which,  therefore, 
it   is  distinctly   defined.     A   similar   closure  I  have   seen  also  in  a  heterozooecium. 

The  Regeneration.  I  have  seen  cases  of  regeneration  both  of  zooecia  and  of 
heterozooecia. 

The  Colonies  are  free,  with  cylindrical  branches,  and  in  some  of  the  fragments 
examined  I  have  found  superficial  layers. 

Mel.  semiluna  is  nearly  related  to  Mel.  angulosa  and  may  perhaps  be  regarded 
as  a  constant  variety  of  this  species,  from  which  it  is  most  easily  discerned  by  the 
lack  of  or  the  feeble  development  of  the  marginal  ridges  and  the  tubercles,  the  form 
of  the  operculum  and  the  mode  of  closure.  I  have  seen  a  number  of  fragments 
from  Bruillé-Poncé  (Turonian). 


Meliceritites  palpehrosa  nov.  nom. 

Meliceitites  semiluna  d'Orbigny,  Bryoz.  crét.  p.  623,  pi.  736,  fig.  20—21. 
non  —  —        Gregory,  Cretae-Bryoz.  p.  343. 

(PI.  VII,  figs.  1—9.) 

The  Zooecia  are  chiefly  represented  by  their  large  half-elliptical  apertures  which 
as  a  rule  take  up  most  of  the  surface  of  the  colony.  Marginal  ridges  and  tubercles 

D.  K.  I).  Vidensk  Sclsk.  Skr.,  7.  Række,  naturvidensk.  0{^  niathem.  Afd.   XI.  4 
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are  not  developed.  The  aperture  is  provided  with  a  very  distinct,  but  rather  nar- 
row oral  ledge,  but  a  peristomial  thickening  is  very  seldom  distinct,  being  in  most 
cases  coalesced  with  the  surface  of  the  small,  triangular  mostly  convex  suboper- 
cular  area  the  height  of  which  in  most  cases  is  contained  about  two  times  in  the 
height  of  the  aperture.  The  apertures  placed  in  the  same  transverse  series  are  in 
most  cases  divided  from  each  other  by  columnar  projections  wholly  or  partly 
formed  by  the  lateral  parts  of  the  peristomes.  The  operculum  is  convex  with  di- 
stinct radiating  striae. 

No  Heterozooecia. 

No  Kenozooecia. 

Ooecia  have  not  been  found. 

The  Closure  as  a  rule  takes  place  in  a  very  singular  manner.  It  starts  by  an 
enlargement  of  the  oral  ledge,  and  at  the  same  time  the  distal  and  the  proximal 
margins  of  the  latter  get  connected  by  a  number  of  vertical  columnar  projections 
divided  by  rounded  pits.  As  this  distal  closure-plate  gradually  increases  in  size 
and  in  thickness  the  pits  increase  in  length,  at  the  same  time  diminishing  in 
breadth,  and  the  oral  ledge  thus  gets  transformed  into  a  strongly  arched  structure 
very  much  like  a  cheilostomatous  ooecium  or  an  eye-lid.  According  to  their  age 
these  distal  closure-plates  are  either  smooth  or  their  surface  presents  a  series  of 
more  or  less  distinct  impressions,  the  vestiges  of  the  original  pits.  Somewhat  later 
than  the  distal  also  a  proximal  closing  plate  begins  to  develop,  starting  from  the 
proximal  margin  of  the  aperture.  In  opposition  to  the  distal  plate  the  latter  is  as 
a  rule  concave  or  flat,  and  sometimes  directed  obliquely  inwards.  By  and  by  the 
originally  large  aperture  is  transformed  into  a  narrow  fissure-like  opening  which 
is  lastly  filled  out.  This  process  of  closure,  however,  shows  a  great  variation  even 
in  the  same  fragment,  the  two  plates  being  developed  in  very  different  degree,  and 
in  some  cases  the  distal  one  may  be  very  small  (figs.  1,  9).  In  a  few  zooecia  I 
have  found  the  closure  effected  in  the  usual  way  by  means  of  a  concave  or  flat 
lamina  (fig.  2). 

Regeneration  has  not  been  found. 

The  Colonies  are  free  with  cylindrical  branches,  and  I  have  seen  no  superficial 
layers. 

I  have  seen  rather  numerous  specimens  of  this  species  from  Villedieu. 

Meliceritites  Lorieri  d'Orbigny. 

Vincularia  Lorieri  d'Orbigny,  Bryoz.  Crét.  p.  (il,  pi.  601,  figs.  IS— 20. 

Melicei-tites  semiclausa  Peigcns,  Revision  d.  Bryoz.  p.  394. 
non  Melicertites  semiluna  d'Orliigny,  Bryoz.  Crét.,  p.  Ö23,  pl.  736,  figs.  20—21. 
non  Melicertites  semiclausa  Gregory,  Cretac.  Bryozoa,  p.  328,  pl.  XIV,  figs.  1—3. 

(PI.  IV,  fig.  18.) 

The  Zooecia  which  are  at  the  utmost  as  long  as  broad  and  in  most  cases  a 
little   broader   than  long  are  not  divided   by  distinct  marginal  ridges,  and  the  peri- 
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stomial  thickenings  are  either  quite  confluent  with  tlie  suboral  areas  of  the  adja- 
cent zooecia  or  indistinctly  divided  from  the  latter.  Sometimes  there  may  be  found 
indistinctly  defined  tubercles  between  the  zooecia  of  the  same  transverse  series. 
Tbe  aperture  which  is  broader  than  high  has  a  broadly  rounded  anter  and  a  well- 
developed  sharply  defined  oral  ledge  which  only  decreases  very  little  in  heigth  to- 
wards the  proximal  margin.  A  very  much  convex  operculum  has  only  been  found 
in  a  small  number  of  zooecia.  The  triangular  flat  suboral  area  is  obliquely  de- 
scending towards  the  aperture. 

The  Heterozooecia  are  very  rare,  and  in  each  of  the  four  fragments  examined 
which  have  a  length  of  12 — 20  ™™  they  have  only  been  found  in  a  number  of 
1 — 4.  They  are  more  than  twice  as  long  as  the  zooecia  and  are  of  a  similar  form 
as  the  heterozooecia  figured  in  pi.  II,  fig.  19  and  belonging  to  Mel.  angulosa.  The  two 
lateral  margins,  however,  are  much  more  incurved,  and  the  aperture  therefore  is  al- 
most completely  hour-glass-shaped,  the  two  dilatations  being  about  of  the  same  form 
and  size  and  being  connected  by  a  very  narrow  median  part,  the  breadth  of  which 
is  contained  about  four  times  in  the  breadth  of  the  proximal  margin.  The  suboral 
area  has  the  same  form  and  size  as  in  the  zooecia.  Each  heterozooecium  is  bor- 
dered by  two  pairs  of  zooecia,  and  those  belonging  to  the  distal  pair  has  a  similar, 
but  still  more  oblique  position  as  in  those  seen  in  pi.  II,  fig.  18. 

Ooecia  have  not  been  found. 

No  Kenozooecia. 

The  Closure  takes  place  in  great  measure  by  the  aid  of  a  flat  or  somewhat 
concave  lamina  placed  at  the  rule  at  a  much  deeper  level  than  the  oral  ledge. 

A  Regeneration  has  not  been  found. 

The  Colonies,  I  have  examined  four  incomposite  cylindrical  fragments  each 
provided  with  1-2  lateral  branches.  The  zooecia,  the  apertures  of  which  are  gene- 
rally placed  very  near  to  each  other,  are  arranged  in  distinct  transverse  series,  each 
containing  about  20  zooecia. 

Le  Mans  (Cenomanian). 

In  the  specimens  examined  a  number  both  of  the  closure-plates  and  of  the 
opercula  have  undergone  a  more  or  less  complete  decalcification,  and  several  of 
these  structures  are  represented  only  by  thin  chitinlike  membranes,  which  are  left 
unaltered  after  a  fragment  has  been  dissolved  in  muriatic  acid. 

Meliceritites  Canui  n.  sp. 

(PI.  Ill,  figs.  20-27.) 

The  Zooecia  which  are  divided  bj'  distinct  marginal  ridges,  are  more  or  less 
regular  hexagonal,  twice  as  long  as  broad,  and  the  large  about  half-elliptical  aper- 
ture which  only  in  its  distal  half  takes  up  the  whole  breadth  of  the  zooecium  is  a 
little  shorter  than  the  concave  or  mostly  saddle-shaped  subopercular  area  which  is 
strongly  ascending  towards  the  well-developed  peristome.   The  aperture  is  provided 

4' 
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with  a  distinct,  but  narrow  peristomial  thickening,  and  with  a  well-developed  oral 
ledge  the  height  of  which  in  its  distal  part  may  be  contained  four  or  five  times 
in  the  height  of  the  whole  aperture.  The  operculum  is  convex  and  provided  with 
very  fine  radiating  striae.     No  distinct  tubercles. 

The  Heterozooecia  have  about  the  same  form  and  size  as  the  zooecia  being  only 
a  little  narrower,  and  the  chief  difference  between  them  and  the  zooecia  is  that 
they  are  provided  with  a  very  small  aperture  which  is  either  of  a  somewhat  si- 
milar form  or  more  elongate.  They  are  provided  with  a  well-developed  oral  ledge 
and  with  a  more  or  less  distinct  peristomial  thickening,  but  their  height  is  some- 
what variable  and  may  be  contained  four  or  five  times  in  the  height  of  the  whole 
heterozooecium.  The  operculum  has  a  similar  structure  as  that  found  in  the 
zooecia. 

The  Kenozooecia.  A  somewhat  variable  number  of  kenozooecia  of  the  same 
form  and  size  as  the  heterozooecia  are  mixed  with  the  heterozooecia,  and  these 
two  forms  of  zooids  take  up  about  the  one  half  of  the  surface  in  larger  or  smaller 
portions  of  the  fragments  examined. 

Ooecia  have  not  been  found. 

The  Closure.  I  have  seen  a  few  zooecia  closed  by  a  concave  lamina,  and  a 
larger  number  of  wholly  or  partially  closed  heterozooecia.  The  closure  starts  from 
the  edge  of  the  oral  ledge,  and  proceeds  in  that  way  that  the  last  part  of  the  aper- 
ture which  is  closed  is  a  small  median  opening  distally  to  the  proximal  margin. 

The  Régénération.     I  have  seen  a  few  zooecia  regenerated  in  old  ones. 

The  Colonies  are  free,  but  I  have  only  seen  a  number  of  small  (long  4'"'") 
unbranched  cylindrical  pieces,  each  of  which  contains  c.  10  longitudinal  series  of 
bryozoids. 

Fecamp  (Middle  Senonian). 


Meliceritites  gracilis  Goldfuss. 

Ceriopora  gracilis  Goldfuss,  Petref.  Germ.,  vol.  1,  p.  3,'),  pi.  X,  figs.  11a — c. 
non  Meliceritites  gracilis  Roemer,  Verstein.  nordd.  Kreideg.,  p.  18,  pi.  V,  fig.  13. 
non  —  —        Canu,  Bull.  Soc.  Géol.  de  France,  3e  série,  t.  XXV.  1897,  p.  752,  pi.  XXII,  figs.  1—2. 

Meliceritites  gracilis  Gregory,  Cret.  Bryoz.,  vol.  1,  p.  324,  figs   38a— b. 

(figs,  a,  b.) 

The  Zooecia  which  are  divided  by  more  or  less  distinct  marginal  ridges  are  as 
a  rule  rhombical  or  hexagonally  rhombical,  and  Ihe  triangular  aperture  which 
takes  up  the  whole  breadth  in  the  distal  part  of  the  zooecium  and  rarely  attains 
the  half  length  of  the  latter  is  a  little  longer  than  broad  and  provided  with  a  well- 
developed  oral  ledge.  There  is  a  well-developed  peristomial  thickening  the  poster 
of  which  forms  a  prominent  lower  lip  which  is  often  left  as  a  transverse  bridge 
after  the  rest  of  the  frontal  wall  has  disappeared.  The  frontal  wall  is  distinctly 
concave.     An  operculum  has  only  been  found  in  a  single  zooecium, 
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Heterozooecia  and  Ooecia  have  not  been  found. 
The  Kenozooecia.     Only  a   single  time  two  small  kenozooecia  have  been  found 
in  an  angle  between  two  branches. 

The   Closure  which  has   been  found    in   many  zooecia   is  effected  by  means  of 
a    flat   or  concave   calcareous   plate    which    as    a    rule    starts    from    the    free    edge 
of  the   oral   ledge   and    therefore   fuses    together  ci. 

with  the  latter.    Sometimes,  however,  it  starts  at         f^w^gi^js; "^^^ 
a   deeper  level,   and   in  that   case  the   marginal  ^&^       }   | 

depression  is  distinctly  divided  from  the  closure- 
plate. 

The   Colonies  are   freely   branched   with  cy- 
lindrical branches,  in  which  the  zooecia  are  ar-  v^fe:*^ 

ranged  in  more  or  less  regular,  alternating  trans-  ,     ,  ^"    '  .  . 

°  .  o  '  o  (.]     closure-plate. 

verse    series   each   of  which   in   the    primary  or 

incomposite  colony  contains  14 — 16  zooecia.    Gradually  the  colonies 
fig.  a.  o^i  multi-layered,  and  in  one  of  the  original  specimens  of  Goldfuss 

1.  oral  ledge.  there   is   found   four   different  layers  the  outmost  of  which  presents 

o.  operculum.         ^  „umber  of  different  centra, 
k.  kenozooecium.  .        .  .      .     j.  j  j  ^  •      i 

1  his  species  is  as  a  rule  badly  preserved,  and  most  zooecia  have 

either  lost  the  larger  part  of  their  frontal  wall  or  this  has  been  in  different  degree 
covered  by  incrustations.  These  circumstances  together  with  the  frequent  closure 
of  the  zooecia  are  the  causes  whj'  only  very  few  apertures  present  the  characteri- 
stical  oral  ledge  the  length  of  which  attains  more  than  the  third  part  of  the  length 
of  the  whole  aperture. 

Of  this  species  I  have  been  able  to  investigate  not  only  the  original  specimens 
of  Goldfuss  kept  in  the  palæontological  museum  of  Bonn  (Prof.  G.  Steinmann), 
but  also  a  number  of  exemplars  from  the  palæontologicai  museum  of  Münster 
(Prof.  H.  Wegner),  which  have  been  found  in  a  conglomerate  of  gypsum  at  Essen. 
Under  the  name  of  Ceriopora  gracilis  Goldf.  the  latter  were  mixed  with  a  number 
of  species  belonging  to  different  families  and  genera,  and  among  these  I  found  be- 
sides another  species  of  Meliceritites  a  species  of  Entalophora  to  which  I  must  refer 
the  figure  which  accompanies  Roemer's  description  of  Mel.  gracilis.  While  the  aper- 
ture of  the  latter  species  is  longer  than  broad,  and  the  zooecia  are  as  a  rule  about 
twice  as  long  as  broad  the  aperture  in  Roemer's  figure  is  broader  than  long  and 
the  zooecia  only  half  a  time  longer  than  broad.  The  description,  however,  corre- 
sponds better  to  the  original  specimens  than  to  the  figure.  I  provisionally  propose 
the  name  Entalophora  Roemeri  for  this  species  of  which  I  here  give  the  following 
description.  The  hexagonal  zooecia  which  are  only  half  as  long  as  broad  are 
provided  with  a  very  concave  frontal  area  and  divided  by  strongly  developed 
marginal  ridges.  The  aperture  which  takes  up  the  larger  part  of  the  breadth  in 
the  distal  part  of  the  zooecium,  and  together  with  the  peristome  about  half  the 
length  of  the  whole  zooecium  is  triangularly  rounded,  broader  than  high  and  pro- 
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vided  with  a  strongly  developed  peristomial  thickening,  the  proximal  part  of  which 
forms  an  obliquely  or  even  vertically  ascending  under  lip.  The  fragments  examined 
are  elongate  clavate,  rounded  or  a  little  compressed  and  accreasing  gradually  in 
thickness  towards  the  tip  which  is  about  double  as  thick  as  the  proximal  end. 
The  fragment  to  which  the  zooecia  belong,  which  are  figured  in  PI.  VII  (figs.  25— 26), 
has  a  length  of  10™™  and  the  thickness  of  the  tip  is  4""". 

1  think  that  the  two  specimens  figured  by  Gregory  both  must  be  referred  to 
Mel.  gracilis  Goldf.,  but  in  that  case  they  are  figured  in  the  inverted  position,  and 
the  supposed  aperture  in  Gregory's  figures  seems  to  be  identical  with  the  opening 
seen  in  the  proximal  part  of  my  figure  b  and  which  is  due  to  a  partial  destruction 
of  the  frontal  wall. 

Meliceritites  golhica  nov.  nom. 

Mcliceitites  gracilis  Marsson  (non  Goldfuss),  IJryoz.  Rügen  p,  46,  pi.  IV,  fig.  S. 

(PI.  I,  flgs.  11  —  141. 

The  Zooecia  which  are  divided  by  distinct,  more  or  less  developed  marginal 
ridges,  are  hexagonally  rhombic,  and  the  very  concave  suboral  area  is  strongly, 
sometimes  allmost  vertically  ascending  towards  the  aperture  which  does  not  take 
up  the  whole  breadth  in  the  distal  part  of  the  zooecium.  The  tubercles  are  distinct 
but  developed  in  very  different  degree.  The  aperture  which  is  provided  with  a 
distinct  peristomial  thickening  and  a  distinct,  but  rather  narrow  oral  ledge  has  the 
form  of  a  gothic  arch,  the  lateral  margins  in  their  distal  part  running  together  to 
form  a  more  or  less  distinctly  angulate  terminal  portion  while  in  their  proximal 
part  they  are  somewhat  converging  proximally  or  parallel.  The  supraoral  tubercle 
forms  a  more  or  less  developed  beak-shaped  projection.  The  convex  operculum 
is  provided  with  a  distinct  flabelliform  striation,  and,  besides,  with  a  number  of 
small  claviform  projections,  which  are  arranged  in  a  similar  manner  and  seem  to 
be  perforated. 

The  Heterozooecia  are  as  a  rule  found  in  groups  of  2 — 7,  rarely  singly, 
and  they  larger  groups  are  generally  mixed  with  a  number  of  kenozooecia. 
They  are  as  long  as  or  somewhat  longer  than  the  zooecia  and  provided  with  a 
narrow,  more  or  less  projecting  aperture  of  very  different  length  the  lateral  mar- 
gins of  which  are  almost  parallel  or  very  little  converging  distally.  The  fissure- 
like  opening  which  has  a  proximal  triangular  enlargement  is  bordered  by  two 
obliquely  descending  lateral  thickenings. 

Ooecia  have  not  been  found. 

The  Kenozooecia  which  are  of  the  same  form  and  size  as  the  zooecia  are  found 
singly  or  in  groups  and  as  a  rule  together  with  heterozooecia. 

The  Closure  is  effected  by  means  of  a  flat  or  concave  lamina  (fig.  14). 

The  Regeneration.  There  has  been  found  both  a  regeneration  of  new  zooecia 
in  old  ones,  of  new  heterozooecia  in  old  zooecia  and  rarely  of  new  heterozooecia 
in  old  ones. 
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The  Colonies  are  incomposite,  and  the  cylindrical  fragments  examined  contain 
c.  10  zooecia  in  each  transverse  series. 

I  have  examined  a  rather  scarce  number  of  fragments  from  Rügen  and  from 
Möen,  and  while  in  the  specimen  from  Rügen  the  aperture  is  only  as  long  as  the 
suboral  area  in  those  from  Möen  it  is  more  than  half  a  time  longer. 


Melicerititis  gothica,  var.  acuminata  n. 

(PI.  II,  figs.  23—24.) 

The  Zooecia  are  hexagonal,  and  the  aperture  which  is  not  far  from  being  double 
as  long  as  broad  has  the  form  of  an  elongate  triangle  the  lateral  margins  of  which 
are  somewhat  convex  in  their  proximal  part  and  a  little  incurved  in  their  distal 
half.  The  distal  part  of  the  oral  ledge  is  strongly  developed,  and  may  sometimes 
be  all  most  half  as  long  as  the  whole  aperture.  All  other  features  as  in  the  main 
form. 

Very  common  in  the  chalk  (upper  Senonian)  from  Tullstorp  (Sweden)  and  from 
Svinkloven  (Jutland). 

Meliceritites  pentagonuin  n.  sp. 

(PI.  IV,  fig.  22.) 

The  Zooecia  which  are  divided  from  each  other  by  well-developed  marginal 
ridges  are  more  or  less  distinctly  hexagonal,  and  in  most  cases  about  half  a  time 
as  long  as  broad.  As  a  rule  distinct  tubercles.  The  large  aperture  which  does 
not  take  up  the  whole  breadth  of  the  zooecium  in  its  distal  part  is  more  or  less 
distinctly  pentagonal,  the  two  distal  sides  of  the  pentagone  being  sometimes  repre- 
sented by  a  curve  while  the  two  proximal  paired  sides  are  always  distinctly  con- 
verging proximally.  It  is  provided  with  a  well-developed  oral  ledge  the  two  halves 
of  which  form  with  each  other  an  acute  or  sometimes  right  angle.  The  oral  ledge 
which  is  very  narrow  within  the  two  paired  proximal  sides  does  not  as  in  other 
species  attain  its  largest  height  in  the  middle  line,  but  in  the  two  lateral  halves. 
There  is  a  well-developed  peristomial  thickening,  the  distal  strongly  projecting  part 
of  which  belongs  to  the  marginal  ridges,  and  this  part  together  with  the  supra- 
oral  tubercle  often  forms  a  more  or  less  prominent  beak-like  projection.  All  the 
hitherto  examined  specimens  have  lost  their  opercula. 

The  Heterozooecia,  which  are  spread  among  the  zooecia  in  groups  of  2 — 9  are 
of  somewhat  variable  size,  the  smallest  of  them,  however,  not  being  much  smaller 
than  the  zooecia.  They  are  provided  with  a  long  narrow  proximally  gradually 
widening  aperture,  the  narrow  opening  of  which  is  bordered  by  two  lateral  pro- 
cesses. The  aperture  is  of  very  different  length  and  in  the  largest  of  them  it  is 
longer  than  the  concave  suboral  area  and  takes  up  the  whole  breadth  of  the  hetero- 
zooecium  in  its  distal  third  part. 
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Ooecia  have  not  been  found. 

Kenozooecia  of  the  same  form  and  size  as  the  zooecia  are  often  found  together 
with  tlie  heterozooecia  in  a  number  of  1—3. 

The  Closure  takes  place  by  means  of  a  concave  lamina. 

The  Regeneration.  Besides  a  regeneration  of  new  zooecia  in  old  ones  there  is 
found  very  commonly  a  regeneration  of  heterozooecia  in  zooecia. 

The  Colonies  are  incomposite,  and  the  examined  cylindrical  fragments  contain 
10 — 12  zooecia  in  each  transverse  series. 

Numerous  specimens  from  the  chalk  (upper  Senonian)  of  Tullslorp  (Sweden). 


Meliceritites  Roemeri  v.  Hagenow. 

Ceriopora   Roemeri  v.  Hagenow,  Monogr.  d.  Riigeiisclicn  Kreide-Verst.  (N.  Jahrb.  t.  Mineral    1X39,  p. 

28.''),  pi.  V,  figs.  7a-b. 
Meliceritites  (Ceriopora)  Koemeri  Roemer,  Verst.  nordd.  Kreidegeb.  1841,  p.  18. 

Vaginopora  Roemeri  v.  Hagenow,  Geinitz  Grundr. d.  Versteineriingskunde,  1846,  p.  ()02,  pi.  XXllIb,  fig.  20. 
non  Ceriopora  velata  v.  Hagenow,  Monog.  Rüg.  Kreide-Verst.  (N.  .lahrb.  f.  Mineral.)  p.  285,  pi.  V,  fig.  (1. 

Nodelea  propinqva  Marsson,  Bryozoen  Rügen,  p.  47,  pi.  V,  fig.  1. 
non  Meliceritites  gracilis  Marsson,  Bryozoen  Rügen,  p.  46,  pi.  IV,  fig.  8. 

(pi.  V,  figs.  18—24.) 

The  Zooecia  which  are  in  most  cases  only  half  as  long  as  broad  are 
hexagonal  and  divided  from  each  other  by  a  meshwork  of  distinct  ridges  in  the 
knots  of  which  there  is  found  more  or  less  developed  often  prismatic  tubercles. 
The  half-elliptical  aperture  which  may  be  a  little  longer  than  broad  and  does  not 
take  up  the  whole  breadth  of  the  zooecium  in  its  distal  part  is  as  a  rule  much 
shorter  than  the  concave  suboral  area.  It  is  provided  with  a  well-developed  peri- 
stomial  thickening,  and  in  especially  well  preserved  zooecia  there  is  seen  a  distinct, 
but  rather  narrow  oral  ledge.     All  the  specimens  examined  have  lost  their  opercula. 

The  Heterozooecia.  There  is  found  two  different  forms  of  heterozooecia  the 
larger  of  wliich  is  avicularia-like  and  provided  with  a  long  narrow  aperture.  They 
are  present  in  very  scarce  number,  and  in  most  of  the  fragments  examined  there 
has  been  found  only  a  single  one,  rarely  two  or  three.  They  are  always  larger 
than  the  zooecia,  and  the  longest  of  them  have  a  length  a  little  more  than  twice 
that  of  the  zooecia.  The  aperture  which  is  longer  than  the  suboral  area  and  three 
or  four  times  as  long  as  the  breadth  in  their  middle  part  is  provided  with  a  me- 
dian depression  bordered  by  two  narrow  lateral  thickenings.  The  other  form  of 
heterozooecia  is  found  in  large  numbers  among  the  zooecia,  rarely  singly,  but  as 
a  rule  in  groups  of  2 — 10,  in  most  cases  mixed  with  a  number  of  kenozooecia. 
They  have  the  same  form  and  size  as  the  zooecia  from  which  they  differ  in  the 
form  of  the  apertures  which,  however,  is  subject  to  great  variation.  The  same  is 
the  case  also  with  their  size  as  their  length  may  be  contained  five  to  two  and  a 
half  times  in  the  length  of  the  zooecium.  In  opposition  to  the  zooecial  apertures 
they  have  a  narrow,  feebly  developed,  peristomial  thickening  and  a  broadly  rounded 
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distal  margin,  but  while  the  smaller  of  them  are  nearly  circular  apart  from  the 
straight  proximal  margin  the  larger  of  them  are  more  or  less  ligulate  with  almost 
parallel  or  proximally  somewhat  converging  lateral  margins.  While  those  hetero- 
zooecia  that  are  provided  with  the  smaller  apertures  like  the  zooecia  have  an  an- 
gularly bent  distal  end,  the  distal  end  of  the  others  corresponds  to  a  smaller  or 
larger  distal  part  of  the  ligulate  aperture.  The  larger  part  of  the  aperture  is  filled 
by  a  concave  lamina  which  no  doubt  corresponds  to  the  oral  ledge  in  the  zooecial 
aperture,  but  in  most  cases  this  lamina  has  been  expanded  by  a  more  or  less  ad- 
vanced closure,  and  there  is  only  left  a  fissure-like  or  narrow  triangular  opening. 
Sometimes  the  whole  aperture  is  filled,  and  only  in  a  few  cases  there  has  been 
found  a  half-elliptical  or  semi-circular  opening  (fig.  19). 

The  Kenozooecia  which  have  the  same  form  and  size  as  the  zooecia  are  as  a 
rule  found  together  with  a  number  of  heterozooecia,  but  they  are  not  so  frequent 
as  the  latter. 

The  Closure  is  effected  by  means  of  a  concave  lamina  but  it  is  much  more 
common  in  the  heterozooecia  than  in  the  zooecia. 

The  Regeneration.  A  regeneration  of  new  zooecia  in  old  ones  is  not  frequent, 
but  in  most  fragments  there  is  found  a  number  of  old  zooecia  the  aperture  of 
which  have  been  filled  by  heterozooecia  with  a  small  aperture  (fig.  19). 

The  Colonies  are  uni-layered,  and  the  cylindrical  branches  bear  alternate  trans- 
verse rows  of  c.  15  zooecia. 

I  have  found  numerous  specimens  in  the  chalk  from  Tullstorp  (upper  Senonian) 
Sweden. 

When  Gregory  refers,  v.  Hagenow's  and  Roemer's  descriptions  oîMel.  Roemeri 
to  Mel.  gracilis  Marss.  he  relies  upon  the  authority  of  Marsson,  who,  however,  is 
wrong  in  his  supposition.  In  Hagenow's  figure  of  the  former  species  the  length 
of  the  aperture  is  contained  about  thrice  in  the  length  of  the  zooecium,  and  that 
is  just  the  case  in  most  exemplars  of  Mel.  propinqva,  while  in  Mel.  gracilis  Marss. 
the  aperture  is  as  long  as  or  even  longer  than  the  suboral  area.  But  also  the  very 
short  and  incomplete  descriptions  agree  with  Mel.  propinqva  and  not  with  Mel.  gra- 
cilis. V.  Hagenow  designates  the  apertures  as  „Kreisrunden  oder  abgerundet  drei- 
eckigen ....  Poren",  but  these  terms  cannot  in  any  way  be  used  about  the  elongate 
distally  somewhat  pointed  apertures  of  Mel.  gracilis,  and  when  both  authors  speak 
about  zooecia  in  which  the  aperture  is  only  represented  by  a  fine  pore,  they 
evidently  speak  about  the  heterozooecia.  Such  a  heterozooecium  is  seen  in 
Hagenow's  figure. 

Meliceritites  sqvamata  Marsson. 

Maisson,  Bryozoen  Rügen  p.  47,  pi   IV,  fig  9. 
(pi.  V,  figs.  13  —  17.) 

The  Zooecia  which  at  the  utmost  may  be  half  a  time  longer  than  broad  are 
in  most  cases  as  broad  as  long  and  even  a  little  broader.   They  are  hexagonal  and 

U.  K.  D.  Vidensk.  Selsk  Skr.,  7    Række,  naturvldensk.  ob  mallicm.  Ard.  X.   1.  5 
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divided  by  distinct  ridges,  of  which  the  two  distal  ones  may  often  be  more  or  less  cur- 
ved. The  tubercles  are  either  lacking  or  very  feebly  developed.  The  more  or  less 
strongly  protruding,  half-elliptical  aperture  which  at  the  utmost  takes  up  the  half 
breadth  in  the  distal  part  of  the  zooecium  is  a  little  longer  than  broad  and  about 
as  long  as  the  concave  or  saddle-shaped  suboral  area  which  rises  obliquely  to- 
wards the  aperture.  In  well  preserved  zooecia  there  may  be  found  a  narrow  oral 
ledge. 

The  operculum  is  radially  striated,  and  its  pores  seem  to  be  perforations  of 
small  rounded  elevations. 

The  Heterozooecia  which  are  present  in  rather  scarce  numbers  are  of  very  diffe. 
rent  size,  the  smaller  of  them  being  only  as  long  as  the  zooecia  while  the  larger 
may  attain  more  than  the  double  length  of  the  latter.  While  the  former  have  an 
elongate  triangularly  rounded  aperture,  the  length  of  which  is  contained  3  — 2  times 
in  the  length  of  the  whole  heterozooecium  the  latter  have  an  elongate  ligulate  aper- 
ture, which  is  longer  than  the  suboral  area.  Distally  to  the  triangular  opening  is 
seen  a  longitudinal  depression,  bordered  by  two  marginal  thickenings. 

Ooecia  have  not  been  found. 

Kenozooecia  of  the  same  form  and  size  as  the  zooecia  are  found  in  most  frag- 
ments, generally  in  groups  of  2  —  10. 

The  Closure  takes  place  by  means  of  a  concave  lamina. 

The  Regeneration.  There  is  not  rarely  found  a  regeneration  of  new  zooecia  in 
old  ones,  and  when  the  new  aperture  is  not  sharply  divided  from  the  old,  its  pre- 
sence may  be  inferred  from  that  it  is  much  smaller  and  much  more  protruding 
than  the  other.  Another  form  of  regeneration  which  is  perhaps  more  frequent  is 
that  the  aperture  of  an  old  zooecium  is  filled  by  a  small  heterozooecium,  the  roun- 
dedly  triangular  aperture  of  which  is  as  a  rule  obliquely  protruding,  and  I  think 
that  Marsson  statement:  „Die  Zellen  besitzen  an  der  Spitze  oft  auch  ein  kleines, 
zuweilen  von  einer  Pore  durchbortes  Wärzchen"  must  be  referred  to  this  form  of 
regeneration.  In  a  few  cases  I  have  seen  a  zooecium  regenerated  in  a  large  hetero- 
zooecium (fig.  14)  and  a  new  large  heterozooecium  in  an  old  one  (fig.  15). 

The  Colonies  are  incomposite,  and  the  cylindrical  branches  have  c.  10  zooecia 
in  each  transverse  row. 

Numerous  specimens  have  been  found  in  the  chalk  (upper  Senonian)  from 
Möen  (Denmark)  and  from  Tullstorp  (Sweden). 

Meliceritites  Filiozati  n.  sp. 

Clausimultelea  tuberculata  d'Orbigny,  Bryoz.  crét.  p.  656,  pi.  784,  figs.  12—15. 

(PI.  VI,  figs.  7-1Ü.) 

The  Zooecia  which  are  in  most  cases  twice  as  long  as  broad  and  more  or  less 
regularly  rhombic,  are  divided  by  well-developed  marginal  ridges,  and  the  suboral 
area    is   as   a   rule  a   little   convex.     No  tubercles.     The  half-elliptical  aperture,  the 
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length  of  which  is  very  often  contained  twice  in  the  length  of  the  suboral  area  is 
provided  with  a  distinct  but  rather  narrow  oral  ledge,  and  together  with  the  nar- 
row peristomial  thickening  very  often  takes  up  the  whole  breadth  in  the  distal 
part  of  the  zooecium.  The  convex  operculum  which  has  been  lost  in  most  zooecia 
presents  a  distinct  flabelliform  striation. 

The  Heterozooecia  which  are  spread  singly  among  the  zooecia  in  rather  scarce 
number  are  as  long  as  or  even  longer  than  the  zooecia.  The  aperture  which  in 
most  cases  is  a  little  longer  than  the  convex  suboral  area,  is  about  half  as 
long  as  broad,  and  the  two  allmost  parallel  lateral  margin  run  together  distally 
in  a  very  broad  curve.  We  may  discern  between  two  obliquely  ascending  lateral 
thickenings  and  a  deep  median  somewhat  hour-glass-shaped  depression,  in  the 
proximal  half  of  which  is  seen  the  half-elliplical  inner  aperture. 

Ooecia  have  not  been  found. 

Kenozooecia  of  a  similar  form  and  size  as  the  zooecia  are  scattered  among  the 
latter  in  rather  scarce  numbers  singly  or  more  together. 

The  Closure  takes  place  by  means  of  a  flat  lamina  which  arises  proximally  to 
the  oral  ledge. 

A  Regeneration  has  not  been  seen. 

The  Colonies.  I  have  examined  a  number  of  laminate  fragments  consisting  of 
3 — 4  layers  of  zooecia,  and  to  judge  from  these  the  colony  seems  to  have  had  a 
somewhat  similar  structure  as  that  figured  in  d'ORBiGNv's  pi.  784,  fig.  12  and 
referred  to  Clausimiillelea  tuberculata.  But  while  in  this  figure  the  sub-colonies 
which  compose  the  different  layers  partly  appear  as  sharply  defined  small  discs, 
I  have  found  no  such  in  the  few  fragments  of  the  present  species,  which  present 
ancestrulae,  but  the  small  sub-colonies,  the  ancestrulae  of  which  are  sometimes 
placed  very  near  to  each  other  in  a  number  of  2 — 7,  are  fused  together,  partly 
by  the  aid  of  Kenozooecia  of  very  different  form  and  size.  The  only  visible  part 
of  such  an  ancestrula  is  the  obliquely  ascending  aperture,  and  as  the  zooecia  imme- 
diately surrounding  it  have  an  ascending  frontal  wall,  each  ancestrular  aperture  is 
the  centre  of  a  more  or  less  deep  depression,  which  may  be  elongate  when  two 
ancestrular  apertures  are  placed  very  near  to  each  other  (fig.  7).  In  a  single  frag- 
ment 1  have  found  a  short,  cylindrical  erect  zooecium  (fig.  8)  arising  between  four 
zooecia  and  a  kenozooecium,  and  1  must  regard  it  as  an  ancestrula  destined  to 
give  rise  to  a  new  sub-colony. 

A  number  of  fragments  from  Fecamp  (Middle  Senonian). 


Meliceritites  tuberculata  d'Orbigny. 

'.'Clausimultelea  tuberculata  d'Orbigny,  Bryoz.  Crét.  p.  656,  pi.  784,  figs.  12 — 15. 

(pi.  VI,  figs.  1-3.) 

The  Zooecia  which  are  divided  by  distinct  ridges  and  generally  present  a  con- 
vex   or    saddle-shaped    distally    oblitjuely    ascending    suboral   area   are  of  a    rather 
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variable  form  and  size,  but  in  most  cases  they  are  about  twice  as  long  as  broad 
and  sometimes  much  longer.  No  tubercles.  The  aperture  which  is  provided  with  a 
distinct  but  rather  narrow  oral  ledge  and  a  narrow  peristomial  thickening  presents 
some  variation  in  form  and  dimensions,  but  is  generally  half  as  long  as  broad,  and 
the  two  lateral  margins  are  somewhat  converging  proximally.  The  convex  oper- 
culum shows  a  distinct  flabelliform  striation.  — 

The  Helerozooecia  which  are  spread  among  the  zooecia  singly  or  more  together 
are  about  of  the  same  length  as  the  latter,  and  the  beak-shaped  more  or  less  pro- 
jecting distal  end  is  as  a  rule  much  shorter  than  the  concave  suboral  area.  The 
narrow  triangular  obliquely  ascending  aperture  is  provided  with  an  almost  fissure- 
like opening  bordered  by  two  inwardly  sloping  lateral  thickenings.  In  a  single  case 
I  have  found  a  calcareous  mandible  (fig.  2). 

Ooecia  have  not  been  found. 

The  Kenozooecia,  which  have  a  similar  form  and  size  as  the  zooecia  are  in 
large  numbers  spread  among  the  zooecia. 

The  Closure  lakes  place  by  means  of  a  concave  lamina. 

The  Regeneration.  In  the  fragments  examined  I  have  only  seen  the  regeneration 
of  a  new  heterozooecium  from  an  old  one  (fig.  1). 

The  Colonies.  I  have  examined  a  few  laminate  fragments  consisting  of  a  num- 
ber of  layers,  and  in  one  of  them  the  zooecia  are  as  in  the  above  fragments  of  Mel. 
Filiozati  airanged  in  groups  around  a  number  of  ancestrulae. 

The  basin  of  Paris  (Danian),  Fecamp  (Middle  Senonian). 

When  I  refer  the  present  species  and  not  Mel.  Filiozati  to  Clausimiiltelea  tuher- 
ciilata  d'Orl).  it  is  because  it  agrees  better  with  the  figure  given  by  d'Orbigny,  not 
only  in  the  form  of  the  apertures  but  also  in  the  large  number  of  the  kenozooecia. 
For  the  rest  d'Orbigny's  description  as  also  his  figure  bear  witness  to  a  very  super- 
ficial examination  as  the  zooecia  according  to  this  author,  quite  in  opposition  to 
what  is  really  the  case,  are  only  represented  by  their  apertures.  Also  the  relation 
between  the  apertures  and  the  kenozooecia  in  the  figure  leaves  no  doubt,  that  the 
latter  is  constructed  and  not  made  according  to  nature. 


Mcliceritites  pyi'enaica  d'Orbigny. 

Foiicula  pyrenaica  d'Orbigny,  Bryoz.  Crét.  p.  (),'>S,  pi.  741,  figs.  16— 18. 
(PI.  VI,  figs.  11— 21.) 

The  Zooecia  which  are  never  divided  by  marginal  ridges  are  subject  to  a  very 
great  variation  bolh  in  respect  to  the  form  and  size  of  the  aperture  and  to  the  form 
and  relative  extension  of  the  suboral  area  which  never  presents  distinct  pores,  but 
always  a  small  number  of  more  or  less  developed  pits.  The  aperture  which  in  the 
best  preserved  zooecia  shows  a  distinct  or  even  well-developed  oral  ledge  is  in  most 
cases  semi-elliptical  or  makes  a  larger  part  of  an  ellipse,  but  it  may  also  be  semi- 
circular, (ivadrangularly  rounded,  and  some  times  much  broader  than  high  (fig.  11). 
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The  distal  part  which  is  not  rarely  provided  with  a  more  or  less  distinct  beak- 
shaped  projection  (figs.  13,  14,  16)  is  sometimes  angularly  bent  from  side  to  side 
(figs.  13,  14),  while  in  most  cases  it  is  broadly  rounded,  and  within  the  proximal 
margin  there  is  generally  found  a  more  or  less  distinct  broad  low  projection,  the 
median  part  of  whicli  is  provided  with  an  impression  or  indentation  (figs.  12,  13, 
17,21).  The  operculum  which  has  been  found  only  in  a  very  small  number  of 
zooecia  shows  a  llabelliform  striation  and  a  number  of  pores.  The  suboral  area 
which  is  always  feebly  developed  is  rarely  broad  and  short,  and  in  that  case  it  is  pro- 
vided with  a  pit  on  each  side  (fig.  19).  In  most  cases  it  is  long  and  narrow  and  provided 
with  2—4  pits  arranged  in  different  manner,  and  sometimes  the  peristomes  of  the 
neighbouring  zooecia  come  in  contact  with  each  other  in  such  a  manner  that  the 
suboral  area  is  only  represented  by  a  proximal  and  a  distal  pit  ifig.  12).  The  rich 
deposition  of  calcareous  matter  which  takes  place  in  this  species  may  go  on  in  a 
very  dilTereut  manner,  and  while  in  some  colonies  the  pits  increase  both  in  number 
and  in  size,  and  the  suboral  area  therefore  shows  a  rich  areolation  (fig.  16),  in  others 
the  pits  are  gradually  elTaced,  and  the  suboral  areas  are  transformed  into  an  inter- 
lacing net-work  of  convex  pillars  (fig.  15). 

The  Heterozooecia  which  are  [jrescnt  in  very  scarce  number  and  not  even  found 
in  all  the  fragments  examined  are  as  a  rule  a  little  longer  than  the  zooecia.  The 
more  or  less  projecting  aperture  is  triangularly  rounded,  a  little  longer  than  broad 
and  the  two  lateral  margins  converge  to  form  a  rather  broadly  rounded  distal  curve. 
No.  lateral  thickenings.  The  suboral  area  is  provided  with  similar  pits  as  those 
found  in  the  zooecia,  and  there  may  i)e  found  a  projection  within  the  proximal 
margin  (fig.  21). 

Ooecia  have  not  been  found. 

No  Kenozooecia. 

A  Closure  has  not  been  seen  with  certainty  in  any  of  the  fragments  examined. 

The  Regeneration.  In  all  the  specimens  examined  a  larger  or  smaller  number 
of  the  apertures  are  much  more  projecting  than  the  others,  and  when  we  have  to 
do  with  a  larger  fragment  which  presents  the  original  distal  end  tolerably  intact 
we  find  that  the  number  of  these  projecting  apertures  increases  towards  the  pro- 
ximal end,  the  surface  of  which  is  chiefly  or  exclusively  composed  of  them.  A  conse- 
quence hereof  is  that  the  proximal  end  of  such  a  fragment  is  much  thicker  than 
the  distal,  and  for  inst.  in  one  from  Villedieu  which  has  a  length  of  13  mm.,  the 
distal  end  has  a  thickness  of  1,5  mm.  but  the  proximal  end  of  2,5  mm.  The  named 
prominent  apertures  are  very  often  distinctly  or  even  much  larger  than  the  com- 
mon ones  and  of  a  différent  form  (fig.  17),  and  their  arrangement  is  always  more 
or  less  irregular  as  a  larger  or  smaller  number  of  them  have  another  direction  than 
the  common  apertures.  Sometimes  we  even  find  specimens  in  which  these  aper- 
tures are  placed  in  all  possible  directions  (fig.  20).  1  cannot  doubt  but  that  we  have 
here  to  do  with  a  process  of  regeneration  which  differs  from  that  commonly  found 
in  this  division  therein  that  the  aperture  of  the  new  zooecium  proceeds  so  far  be- 
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yond  thai  of  Ihe  old  one,  and  at  the  same  time  the  rich  deposition  of  calcareous 
matter  speedily  efTaces  the  limits  between  the  Inyo  apertures  and  prevents  us  from 
deciding  how  many  times  a  certain  zooecium  has  been  regenerated.  In  a  specimen 
from  Tours  (fig.  11)  the  apertures  are  directed  obliquely  downwards,  and  some  of 
the  zooecia  show  a  strongly  developed  dorsal  surface  provided  with  a  number  of 
deep  pits. 

Numerous  specimens  from  Villedieu  and  Tours. 

Meliceritites  dichotoma  (?)  d'Orbigny. 

Semielea  dkliotoma  d'Orbigny,  Bryoz.  Crét.  p.  (137,  pi.  038,  figs,  (i— 8,  pi.  738,  figs.  10-11. 

(Pl.V,  figs.  1,2.) 

The  Zooecia  which  are  twice  as  long  as  broad  are  not  divided  by  distinct 
marginal  ridges,  and  the  distally  ascending  suboral  area  is  in  most  cases  longer 
than  the  aperture  which  together  with  the  well-developed  peristomial  thickening 
takes  up  the  whole  breadth  of  the  zooecium  in  its  distal  part.  No  tubercles.  The 
aperture  which  is  as  broad  as  long  or  even  broader  than  long  is  provided  with  a 
well-developed  oral  ledge,  and  the  two  lateral  margins  either  run  together  in  a 
broad  distal  curve  or  in  a  curve  more  or  less  angularly  bent.  The  convex  oper- 
culum shows  a  distinct  flabelliform  striation.  — 

The  Heterozooecia  which  are  spread  among  the  zooecia,  rarely  singly,  mostly 
in  groups  of  2 — 8  have  the  same  length  as  the  zooecia,  and  the  somewhat  projec- 
ting distal  half  is  provided  with  a  triangular  aperture,  about  twice  as  long  as  broad. 
All  the  heterozooecia  examined  were  closed  by  a  somewhat  concave  lamina. 

Ooecia  have  not  been  found. 

No  Kenozooecia. 

The  Closure  takes  place  by  means  of  a  flat  or  concave  lamina  which  in  the 
zooecia  sometimes  has  started  from  the  edge  of  the  rim,  sometimes  at  a  deeper 
level.  — 

The  Regeneration.  I  have  seen  many  cases  of  regeneration  both  of  new  zooecia 
in  old  ones,  of  new  heterozooecia  in  old  ones  and  of  heterozooecia  in  old  zooecia- 
1  have  examined  a  hollow  compressed  fragment  from  Tours  lent  me  by  Dr.  Pergens. 

Meliceritites  armata  n.  sp. 

Hornei-a  Steeiistrupi  Pergens  (partim),  Bryoz.  de  Faxe,  p.  218,  pi.  XIII  2  a,  2  b. 

(PI.  Ill,  figs.  14-1(;.) 

The  Zooecia  (long  0,8  mm.)  which  are  divided  by  well-developed  marginal  rid- 
ges are  about  twice  as  long  as  broad,  and  the  concave  or  saddle-shaped  suboral 
area  is  obliquely  ascending  towards  the  somewhat  projecting  distal  end.  No  tuberc- 
les. The  aperture,  the  length  of  which  in  most  zooecia  is  contained  about  three 
times  in  the  length  of  the  whole  zooecium  is  about  as  broad  as  high  and  provided 
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with  a  strongly  developed  peristoinlal  thickening.  There  is  found  a  distinct,  but 
narrow  oral  ledge,  and  the  lateral  margins  as  a  rule  converge  a  little  proximally. 
The  convex  operculum  is  provided  with  a  flabelliform  striation. 

The  Heterozooecia,  which  in  most  fragments  are  found  in  a  number  of  2 — 10 
either  singly  or  two  together  are  as  a  rule  not  spread  among  the  zooecia,  but  to- 
gether with  the  kenozooecia  form  a  longitudinal  belt  which  lakes  up  about  the 
third  part  of  most  fragments  examined.  They  have  a  similar  form  and  size  as  the 
zooecia,  but  are  provided  with  a  triangular  distally  rounded  aperture,  not  twice  as 
long  as  broad,  the  length  of  which  is  contained  about  three  times  in  the  length  of 
the  whole  heterozooecium.     It  is  provided  with  two  lateral  thickenings. 

The  Kenozooecia  which  have  the  same  form  and  size  as  the  zooecia  together 
with  the  heterozooecia  form  transverse  series,  each  containing  3  (2 — 4)  zooids. 

Ooecia  have  not  been  found. 

The  Closure  is  effected  by  means  of  a  concave  lamina. 

The  Regeneration.  I  have  seen  a  regeneration  of  new  zooecia  in  old  ones,  and  a 
corresponding  regeneration  of  heterozooecia. 

The  Colonies  (Diam.  0,8— 1  mm.)  are  incomposite,  and  the  cylindrical  fragments 
have  their  zooids  arranged,  in  regular  transverse  series,  which,  however,  in  most 
cases  are  more  or  less  oblique.  The  zooecia  which  as  a  rule  are  bordered  by 
parallel  lateral  margins  in  the  larger  part  of  their  length,  generally  are  found  in  a 
number  of  six  in  each  transverse  row,  but  in  rare  cases  the  extension  of  the  long- 
itudinal belt  formed  by  the  kenozooecia  and  heterozooecia  may  be  diminished  by 
the  increase  of  the  number  of  zooecia  in  one  or  more  transverse  series,  and  some- 
times it  may  even  be  divided  in  more  parts,  one  or  more  transverse  series  forming 
closed  rings  round  the  branch.  — 

Numerous  specimens  from  Faxoe  and  Rejstrup  (Danian),  Denmark. 

Meliceritites  Steenstriipi  Pergens. 

Hornera  Steenstrupi  Pergens  (partim),  Bryoz.  de  Faxe,  p.  218,  pi.  XIII,  figs.  3,  4. 

(PI.  Ill,  figs.  12, 13.) 

The  Zooecia  (long.  0,5  mm.)  which  are  divided  by  well-developed  marginal  ridges 
are  in  most  cases  more  than  twice  as  long  as  broad,  and  the  suboral  area  is 
obliquely  ascending  towards  the  aperture  which  together  with  the  well-developed 
peristomial  thickening  takes  up  allmost  the  whole  breadth  in  the  distal  part  of  the 
zooecium.  No  tubercles.  The  half-elliptical  aperture  lacks  a  distinct  oral  ledge,  and 
its  length  is  contained  about  two  and  a  half  time  in  that  of  the  zooecium.  The 
not  very  convex  operculum  shows  a  flabelliform  striation. 

The  Heterozooecia  which  are  much  smaller  than  the  zooecia  and  generally  of 
an  elongate  sexangular  form  are  never  spread  among  the  latter  but  together  with 
a  few  kenozooecia  form  a  longitudinal  belt,  which  takes  up  a  fourth  to  a  sixth 
part  of  the  extension  of  the  fragments  examined,  and  in  which  the  zooids  are  arran- 
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ged  ill  iiiore  or  less  oblique  transverse  series  each  conlaining  1 — 4  zooids.  As  in 
most  ol'  the  latter  the  marginal  ridges  between  the  single  zooids  have  vanished  as 
also  the  apertures  of  the  heterozooeeia  it  is  not  easy  lo  make  up  the  relative  num- 
ber of  the  two  forms  of  zooids,  but  the  heterozooeeia  are  at  any  rate  much  more 
numerous  than  the  kenozooecia,  and  sometimes  take  up  the  wliole  belt  especially 
when  the  latter  is  narrow.  The  very  small  aperture  is  allmost  circular  —  apart 
from  the  straigth  proximal  corner  — ,  and  the  larger  part  of  it  is  filled  by  a  con- 
cave lamina,  the    proximal   part    of  which  is  perforated  by  a  semicircular  opening. 

Ooecici  have  not  been  found. 

The  Kenozooecia  which  have  the  same  form  and  size  as  the  heterozooeeia  are 
spread  among  the  latter  in  scarce  number  and  seem  as  a  rule  to  be  placed  in  the 
middle  of  the  longitudinal  belt. 

The  Closure  is  effected  by  means  of  a  concave  lamina. 

The  Regeneration.  Hitherto  I  have  only  seen  a  regeneration  of  new  zooecia  in 
old  ones. 

The  Colonies  (Diam.  0,4 — 0,8)  are  incomposite,  and  the  cylindrical  fragments 
show  an  arrangement  of  the  zooecia  in  regular  more  or  less  oblique  transverse 
series,  each  of  which  contains  6 — 11  zooecia.  As  a  rule  the  apertures  of  the  outer- 
most zooecia  in  each  transverse  series  are  distinctly  larger  than  the  other. 

Numerous  specimens  from:  Faxoe  and  Rejstrup  (Danian),  Denmark.  Of  the  two 
very  distinct  species  which  have  been  confounded  under  the  name  Hornera  Steen- 
strupi  the  present  is  found  in  Faxoe  in  much  larger  numbers  than  the  other  (M. 
armata),  and,  therefore,  I  think  it  likely  that  it  should  keep  the  specific  name  given 
by  Pergens.  According  to  the  explanation  of  the  plate  this  author  refers  the  frag- 
ment figured  to  an  old  colony,  no  doubt  because  the  marginal  ridges  between  the 
heterozooeeia  and  kenozooecia  have  been  indistinct  as  is  the  case  in  most  specimens 
of  this  species  from  Faxoe,  while  he  has  regarded  the  specimens  of  Mel.  armata  as 
young  colonies  of  the  same  species  because  the  corresponding  areas  are  very  distinct. 
Pergens  figure  4,  however,  shows  sufficiently  distinct  the  small  narrow  »dorsal« 
areas,  and  the  smaller  dimensions  of  the  fragment  figured  is  evident  from  the  fact, 
that  the  figure,  which  has  the  same  size  as  the  figure  3  is  pictured  under  a  larger 
magnifying  power.  — 


Meliceritites  sarissata  Gregory. 

Reptoniultelea  sarissata  Gregory,  Cretac.  liryozoa,  p.  :iU2,  pi.  XVI,  fig.  7. 
(PI.  II,  figs.  1—3.) 

The  Zooecia  which  are  divided  by  very  narrow  more  or  less  distinct  marginal 
ridges,  are  generally  rhombic,  about  twice  as  long  as  broad,  and  the  convex  or 
saddle-shaped  suboi-al  area,  which  is  about  of  the  length  of  the  aperture,  is  strongly, 
almost  vertically  ascending  towards  the  latter.  No  iuteroral  tubercles.  The  aper- 
ture which  together  with  the  strongly  developed  peristomial  thickening  takes  up  the 
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whole  breadth  in  the  distal  part  of  tlie  zooeciuni  is  about  a  third  part  longer  than 
broad,  and  provided  with  a  distinct  and  sharply  defined  but  narrow  oral  ledge.  It 
is  roundedly  triangular  with  a  pointed  distal  part,  and  the  arched  lateral  margins 
which  are  somewhat  incurved  distally  are  more  or  less  converging  proximally. 
The  præoral  tubercle  either  forms  a  large  rounded  swelling  or  a  more  or  less  de- 
veloped beak-shaped  projection.  The  convex  or  saddle-shaped  distally  pointed  oper- 
culum shows  a  flabelliform  striation. 

The  Heterozooecia  which  are  spread  among  the  zooecia  in  rather  scarce  num- 
bers are  much  longer  than  the  latter.  The  aperture  consists  of  a  broad  proximal 
part  with  distally  converging  lateral  margins  and  a  generally  much  longer  (some- 
times more  than  twice  as  long)  narrow  distal  part  with  allmost  parallel  or  very 
little  converging  lateral  margins.  The  mandible  is  distinctly  convex  not  only  from 
side  to  side,  but  also  proximally  distally. 

Ooecia  have  not  been  found. 

The  Kenozooecia  have  been  found  spread  among  the  zooecia  in  scarce  numbers 
singly  or  more  together. 

The  Closure.     A  distinct  closure  has  not  been  found. 

The  Regeneration.  There  has  been  found  no  regeneration  in  the  fragment 
examined. 

Tlie  Colonies  are  composite,  and  the  fragment  examined  is  a  multilayered  lamina 
fixed  to  a  piece  of  flint  from  Chatham  or  Luton  (middle  chalk). 

This  species  is  evidently  related  to  Mel.  sarthacensis. 

Meliceritites  Sarthacensis  d'Orbigny. 

Reptelea  Sarthacensis  dOrbigny,  Bryoz.  Crét.  p.  640,  pi.  604,  figs.  9—10,  pi.  738,  fig.  15. 

(PI.  I,  figs.  1-2.) 

The  Zooecia,  which  are  divided  by  distinct  marginal  ridges  are  more  or  less 
regularly  rhombic,  as  a  rule  double  as  long  as  broad,  and  the  suboral  area  which 
is  often  somewhat  convex  is  as  long  as  or  a  little  shorter  than  the  aperture.  No 
lateral  tubercles.  The  triangularly  rounded  aperture  whicli  is  a  little  longer  than 
broad  has  a  narrow  obliquely  immersed  oral  ledge,  and  together  with  the  well-de- 
veloped peristomial  thickening  it  takes  up  the  whole  breadth  in  the  distal  part  of 
the  zooeciuni.  Its  distal  end  is  strongly  projecting  in  the  shape  of  a  robust  roun- 
ded beak  (the  præoral  tubercle).  The  convex  operculum  shows  a  faint  striation, 
and  as  a  rule  most  of  its  pores  are  arranged  in  two  distally  converging  longi- 
tudinal belts. 

The  Heterozooecia  which  are  in  most  cases  a  little  longer  than  the  zooecia  are 
spread  among  the  latter  in  rather  large  numbers,  and  are  provided  with  a  trian- 
gular aperture  which  may  sometimes  be  twice  as  long  as  broad,  sometimes  only 
a  little  longer.  It  has  a  broad  proximal  margin,  and  the  two  somewhat  incurved 
lateral  margin  are  strongly  converging  towards  the  narrow  roundedly  pointed  distal 

D.  K.   D.  Vidensk.  Selsk.  Skr.,  7.  HjL'kke,  natuividensk.  og  iiiiithem.  .Vftl.  \.   I.  ,• 
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end.  No  lateral  thickenings.  In  a  large  nnniber  of  the  heterozooecia  I  have  found 
a  calcareous  mandible  which  is  strongly  arched  not  only  from  side  to  side,  but 
also  proximally  distally. 

Ooecia  have  not  been  found. 

Kenozooecia  of  the  same  form  and  size  as  the  zooecia  have  been  found  spread 
among  the  zooecia  in  very  scarce  numbers. 

A  Closure  effected  by  means  of  a  concave  lamina  has  been  found  in  a  few 
zooecia. 

A  Regeneration  has  not  been  seen. 

The  Colonies  are  composite,  and  the  only  fragment  examined  is  a  hollow  three- 
layered  expansion  from  le  Mans  (Cenomanian). 


Meliceritites  micropora  d'Orbigny. 

Meliceritites  micropora  d'Orbigny,  Bryoz.  Crét.  p.  624,  pi.  737,  figs.  4 — 7. 

—  —  Pergens,  Revision  d.  Bryoz.  p.  397. 

Nodelea  micropora  Gregor}',  Cret.  Bryoz.  p.  313. 

(PI.  Ill,  fig.   10.) 

The  Zooecia  (long  0,3 — 0,5)  which  are  of  very  variable  size  are  hexagonal-ovate, 
about  twice  as  long  as  broad,  convex  and  divided  by  distinct  furrows  in  the 
bottom  of  which  there  may  be  found  very  narrow  and  indistinct  marginal  ridges. 
The  half-elliptical  aperture,  the  length  of  which  is  often  contained  about  three  times 
in  the  length  of  the  zooecium,  is  not  provided  with  a  distinct  peristomial  thicke- 
ning nor  with  a  distinct  oral  ledge.  The  convex  operculum  shows  a  distinct  fla- 
belliform  striation. 

Heterozooecia  have  not  been  found. 

The  Ooecia.     A  single  elongate  ooecium  has  been  found. 

The  Kenozooecia.     A   few   of  these   zooids  have  been  found  among  the  zooecia. 

A  Closure  of  the  primary  zooecia  has  not  been  found. 

The  Regeneration  takes  place  in  great  measure,  but  never  in  such  a  manner  that 
the  old  aperture  is  filled  by  the  new  one.  On  the  contrary  the  proximal  half  of 
the  former  is  taken  up  by  a  concave  lamina,  the  suboral  area  of  the  new  zooecium, 
the  distal  half  of  which  is  strongly  arched  and  provided  with  a  small  semicircular 
aperture,  and  the  latter  is  at  last  closed  by  a  concave  lamina.  The  continued  de- 
position of  calcareous  matter  gradually  effaces  the  limits  between  the  old  aperture 
and  the  suboral  area  of  the  new  zooecium,  and  at  a  certain  point  of  time  only  the 
rest  of  the  small  aperture  and  a  more  or  less  distinct  depression  proximally  to  the 
latter  indicate  that  a  regeneration  has  taken  place. 

The  Colonies  are  incomposite,  and  the  two  fragments  examined  are  cylindrical 
with  20—25  zooecia  in  each  of  the  irregular  transverse  series. 

Villedieu. 
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Meliceritites  hexagona  d'Orbigny. 

Elea  hexagona  d'Orbigny,  Bryoz.  Crét.  p.  G33,  pi.  738,  figs.  1  —  4. 
(PI.  V,  figs,  .f— 5.) 

The  Zooecia,  which  are  divided  by  well-developed  marginal  ridges,  are  rhombic 
or  hexagonally  rhombic,  rarely  Iwice  as  long  as  broad,  and  the  half-elliptical  or 
triangularly  rounded  aperture,  which  is  as  a  rule  longer  than  the  suboral  area 
together  with  the  well-developed  peristomial  thickening  takes  up  the  whole  breadth 
in  the  distal  part  of  the  zooecium.  While  the  inter-oral  tubercles  may  be  developed 
in  very  different  degree  and  may  often  be  quite  absent,  the  supra-oral  one  is  large 
rounded  and  forms  a  robust  beak-shaped  projection.  No  distinct  oral  ledge.  The 
convex  operculum  presents  a  distinct  flabelliform  striation. 

The  Heterozooecia,  which  are  spread  singly  among  the  zooecia  in  rather  scarce 
numbers  are  sometimes  only  a  little  longer  than  the  latter,  sometimes  about  twice 
as  long.  In  the  larger  of  them  we  may  discern  in  the  aperture  between  a  broad 
proximal  part,  the  lateral  margins  of  which  are  converging  distally,  and  a  narrow 
distal  part  of  dilTerent  length  with  about  parallel  margins.  In  the  shorter  of  them, 
however,  the  somewhat  incurved  lateral  margins  are  gradually  converging  distally 
in  their  whole  length.  The  mandible  is  arched  both  from  side  to  side  and  proxi- 
mally  distally. 

Ooecia  have  not  been  found. 

No  Kenozooecia. 

A  Closure  effected  by  means  of  a  flat  or  concave  lamina  has  only  been  di- 
stinctly seen  in  a  small  number  of  zooecia. 

The  Regeneration  takes  place  in  great  measure,  and  in  old  colonies  many  aper- 
tures are  very  much  projecting  because  the  zooecia  have  been  regenerated  several 
times.     There   has   also    be  found  a  regeneration  of  new  heterozooecia  in  old  ones. 

The  Colonies.  I  have  examined  a  number  of  thick  ribbon-shaped  two-layered 
fragments  from  Vendôme  (zone  with  Crania  ignabergensis). 


Melicerilites  plana  d'Orbigny. 

Semielea   plana  d'Orbigny,  Bryoz.  Crét.   p.   638,   pi.   738,  figs.   12-14. 
(PI.  V,  fig.  11.) 

The  Zooecia,  which  are  more  or  less  regularly  rhombic  and  sometimes  more 
than  twice  as  long  as  broad,  are  divided  by  distinct  ridges,  and  the  suboral  area 
which  is  as  a  rule  more  or  less  convex  is  much  longer;  sometimes  about  twice 
as  long  as  the  aperture.  No  distinct  tubercles.  The  half-elliptical  or  triangularly 
rounded  aperture  which  is  a  little  longer  than  broad  together  with  the  well-devel- 
oped peristomial  thickening  takes  up  the  whole  or  almost  the  whole  breadth  in 
the  distal  part  of  the  zooecium.  No  distinct  oral  ledge.  The  convex  operculum 
shows  a  flabelliform  striation. 
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The  Heterozooecia,  which  are  spread  among  the  zooecia  singly  or  in  groups,  have 
the  same  length  as  these,  but  the  obliquely  ascending  distal  end  is  provided  with 
a  small  elongate  triangular  aperture  the  length  of  which  is  contained  four  to  five 
times  in  the  length  of  the  whole  heterozooecium.  The  fissure-like  opening  is  bor- 
dered by  two  inwards  obliquely  descending  thickenings. 

Ooecia  have  not  been  found. 

Kenozooecia  have  not  been  found  in  the  two  small  fragments  examined. 

The  Closure  starts  by  the  formation  of  a  number  of  processes  which  rise  from 
the  margin  and  grow  together  in  a  more  or  less  irregular  manner,  thus  forming 
at  a  certain  point  of  time  a  calcareous  cover  perforated  by  3 — 5  hollows  which 
later  get  closed. 

The  Regeneration.  I  have  seen  a  few  cases  of  regeneration  both  of  zooecia  and 
of  heterozooecia. 

I  have  examined  two  small  laminar  fragments  one  of  which  has  only  the  lo- 
cality France  while  the  other  which  I  have  bought  from  Mr.  W.  Gamble  is  from 
St.  Antoine  du  Rocher.  Under  the  name  of  Semielea  plana  Mons.  Filiozat  has 
sent  me  three  small  fragments  of  another  species  which  with  the  same  right  as 
the  present  might  be  referred  to  Semielea  plana  d'Orb.  The  zooecium  and  the 
aperture  have  the  same  form  and  structure,  but  the  closure  is  effected  bj'  means 
of  a  concave  lamina,  and  in  one  of  them  I  have  found  a  heterozooecium  a  little 
longer  than  the  zooecia  and  the  aperture  of  which  has  about  the  same  form  as  in 
that  figured  in  pi.  II,  fig.  9. 


Meliceritites  cenomana  d'Orbigny. 

Nodclea  cenomana  d'Orbigny,  Bryoz.  Crét.  p.  609,  pi.  761,  figs.  11  —  13. 
I  PI.   Ill,  figs.   17,   18.) 

The  Zooecia,  which  are  not  twice  as  long  as  broad,  are  rhombic  or  hexagonally 
rhombic  and  divided  from  each  other  by  the  well-developed  peristomial  thickenings 
together  with  the  tubercles  which  are  as  a  rule  well-developed  and  sometimes  very 
large.  The  half-elliptical  or  triangularly  rounded  aperture,  which  together  with  the 
peristome  takes  up  the  whole  breadth  of  the  zooecium  in  its  distal  part,  is  half  a 
time  longer  than  broad,  much  longer  than  the  suboral  area,  and  the  supra-zooecial 
tubercle  forms  a  more  or  less  developed,  sometimes  very  robust  beak-shaped  pro- 
jection. No  distinct  oral  ledge.  The  convex  operculum  is  provided  with  a  flabelli- 
form  striation.  * 

The  Heterozooecia  which  seem  to  be  very  rare  are  much  larger  than  the  zooecia 
and  provided  with  a  very  large  tjuadrangularly  rounded  aperture  which  is  about 
twice  as  long  as  the  suboral  area.     No  lateral  thickenings. 

Ooecia  have  not  been  found. 

No  Kenozooecia. 
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The  Closure  takes  place  by  means  of  a  concave  or  flat  lamina  placed  some 
way  within  the  aperture. 

The  Regeneration.    I  have  found  a  few  zooecia  regenerated. 

I  have  examined  two  small  well  conserved  fragments  from  le  Mans  (Ceno- 
manian),  lent  me  by  Dr.  Pergens,  and  in  these  a  number  of  the  closure-plates 
and  of  the  opercula  have  undergone  a  similar  more  or  less  complete  decalci- 
fication as  that  found  in  Mel.  Lorieri. 


Meliceritites  lamellosa  d'Orbigny. 

Elea  lamellosa  d'Orbigny,  Bryoz.  Crét.  p.  632,  pi.  625,  figs.  11 — 15. 
—  Pergens,  Revision  p    398. 

non  Cea  lamellosa  d'Orbigny.  Bryoz.  Crét.  p.  1007,  pi.  787,  figs.  11  — 13. 
Elea  lamellosa  Gregory,  Cretac.  Bryoz.  p.  299. 
(PI.  III.  figs.  1-9.) 

The  Zooecia  which  are  as  a  rule  rhombic  or  hexagonally  rhombic  and  mostly 
twice  as  long  as  broad  may  be  concave,  flat  or  even  a  little  convex  and  are  di- 
vided from  each  other  by  more  or  less  distinct  ridges,  the  development  of  which 
may  vary  greatly  even  in  the  same  colony.  A  more  or  less  prominent  tubercle 
may  be  developed  not  only  at  the  distal  end  of  the  zooecium  but  also  at  the 
proximal  corners  of  the  aperture,  and  when  the  latter  are  placed  in  contiguous 
transverse  series  the  tubercles  of  two  adjacent  apertures  when  sufficiently  near  to 
each  other  often  fuse  together  into  a  single  one.  The  development  of  the  tubercles, 
however,  is  subject  to  great  variation  even  in  the  same  colony.  The  aperture  the 
length  of  which  is  in  most  cases  contained  at  least  twice  in  the  length  of  the  whole 
zooecium  takes  up  the  whole  breadth  of  the  zooecium  in  its  distal  part  and  lacks 
an  oral  ledge,  but  is  provided  with  a  strongly  developed  peristomial  thickening.  It 
is  half-elliptical  or  triangularly  rounded  and  always  longer  than  broad,  but  the 
relation  between  the  length  and  the  breadth  is  subject  to  rather  great  variation, 
and  sometimes  it  is  almost  half  a  time  as  long  as  broad.  The  operculum  shows 
a  distinct  flabelliform  striation,  and  the  greater  part  of  its  surface  is  more  or  less 
distinctly  flattened. 

The  Heterozooecia,  which  are  scattered  over  the  colony  in  rather  large  numbers, 
partly  singly,  partly  in  groups  up  to  four  are  in  most  cases  longer  and  narrower 
than  the  zooecia,  and  their  distal  end  is  more  or  less  obliquely  ascending.  It  is 
provided  with  an  elongate,  roundedly  triangular,  distally  protruding  aperture,  the 
lateral  parts  of  which  are  covered  by  two  verj'  narrow,  elongate  triangular  lateral 
processes  between  which  is  seen  an  opening  in  the  shape  of  an  inverted  T. 

Ooecia  have  been  found. 

Kenozooecia  have  not  been  found. 

The  Closure.  I  have  not  found  a  distinct  case  of  closure  in  any  zooecium,  but 
in  old  heterozooecia. 
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The  Regeneration  takes  place  both  in  llie  zooecia  and  the  heterozooecia, 
and  in  the  former  in  a  double  manner,  as  an  old  zooecium  may  be  replaced 
either  by  a  new  zooecium  or  by  a  heterozooecium,  and  in  the  first  case 
there  is  seen  a  new  oral  margin  within  the  old  one.  If  an  old  zooecium  is 
replaced  by  a  heterozooecium  (figs.  1,  3,  4,  5)  the  free,  distal  part  of  the  latter  gets 
another  form  than  the  corresponding  part  of  the  common  heterozooecia,  especially 
when  it  takes  up  the  whole  of  the  zooecial  aperture,  as  in  that  case  it  must  of 
course  be  much  broader.  The  free  part  of  such  a  heterozooecium  is  very  much 
protruding,  and  one  may  discern  between  a  posterior  strongly  convex,  from  side  to 
side  somewhat  compressed,  sometimes  a  little  saddle-shaped  surface  and  the  frontal 
surface  which  as  a  rule  forms  a  right  angle  with  the  frontal  area  of  the  old  zooe- 
cium. We  may  compare  this  free  part  with  a  half  somewhat  compressed  cone 
which  rests  on  the  surface  of  (he  cut  and  the  basal  surface  of  which  wears  the 
aperture.  —  Sometimes  the  named  part  does  not  take  up  the  whole  aperture  (fig.  l) 
and  in  that  case  the  difference  of  form  is  not  so  great.  When  a  new  heterozooecium 
is  formed  in  an  old  one  its  free  distal  part,  which  is  often  vertically  ascending  par- 
tially covers  the  corresponding  part  of  the  old  heterozooecium,  the  tip  of  which  is 
seen  protruding  distally  to  it  (figs.  5,  6,  7). 

The  Colonies  have  the  form  of  free  two- or  more-layered  laminae.  Of  this  spe- 
cies I  have  examined  or  large  number  of  fragments  from  Villedieu  (Coniacian). 


Meliceritiles  undata  d'Orbigny. 

Meliceritites  undata  d'Orbigny,  Bryoz.  Crét.  p.  {)2,'>,  pi.  737,  figs.  11  —  14. 
non  .Meliceritites  undata  Gregory,  Cret.  Bryoz,  p.  340,  pi.  XV,  figs.  2 — 4,  pi.  XVI,  fig.  3. 

(PI.  IV,  figs.  9-17.) 

The  Zooecia,  which  are  divided  by  distinct  more  or  less  prominent  ridges,  are 
about  twice  as  long  as  broad,  and  the  suboral  area  generally  presents  a  saddle- 
shaped  concavity  in  the  direction  proximally  distally.  More  or  less  developed  tu- 
bercles. The  half-elliptical  aperture  which  is  a  little  longer  than  broad  lacks  a 
distinct  oral  ledge,  but  is  provided  with  a  well-developed  peristomial  thickening, 
the  lateral  parts  of  which  generally  widen  proximally,  and  these  widened  lateral 
parts  belonging  to  two  adjacent  zooecia  often  coalesce  with  the  interoral  tubercle 
into  a  large  rounded  projection  (fig.  17).  The  convex  operculum  is  provided  with 
a  flabellil'orm  striation,  and  with  very  few  exceptions  with  1 — 4  short  arched,  more 
or  less  distinct  impressions  turning  the  concavity  proximally.  When  only  a  single 
impression  is  present  it  is  seated  in  the  proximal  part. 

The  Heterozooecia  which  are  scattered  among  the  zooecia  in  rather  small  num- 
ber, but  not  rarely  two  or  more  together,  are  of  the  same  size  as  the  latter,  and 
their  obliquely  ascending  more  or  less  projecting  distal  end  is  provided  with  an 
aperture  of  somewhat  dilTerent  form  and  size,  the  length  of  which  may  be  con- 
tained 3 — 6  times  in   the  length  of  the  whole  heterozooecium.   It  is  generally  narrow 


47 

(figs.  12,  13)  but  sometimes  of  a  semi-elliptical  form  (fig.  12).  In  the  best  pre.served 
specimens  I  have  found  two  narrow  lateral  processes. 

Ooecia  have  not  been  found. 

No  Kenozooecia. 

A  Closure  effected  by  means  of  a  concave  lamina  has  only  been  found  in  a 
few  cases  (fig.  15). 

The  Regeneration  takes  place  in  great  measure,  and  in  many  of  the  fragments 
examined  the  larger  part  of  the  zooecia  have  been  regenerated  either  by  new 
zooecia  (figs.  11,  16)  or  by  heterozooecia  (figs.  10,  14). 

The  Colonies  are  incomposite,  and  the  cylindrical  branches  bear  c.  14  zooecia 
in  each  transverse  series. 

Numerous  specimens  from  Fecamp  (middle  Senonian). 


Meliceritites  Vieilbanci  d'Orbigny. 

Semielea  Vieilbanci  d'Orbigny,  Bryoz.  Crét.  p.  630,  pi.  0^7,  figs.  7,  8. 
Elea  Vieilbanci  Gregory,  Cretac.  Bryozoa  p.  aOO,  fig.  33,  pi.  738,  figs.  5—9. 
(1^1.  1,  figs.  15,  16.) 

The  Zooecia,  the  dividing  ridges  of  which  are  often  very  indistinct,  are  gene- 
rally about  twice  as  long  as  broad,  and  their  surface  often  presents  a  saddle- 
shaped  concavity  in  the  direction  proximally  distally.  The  broadly  rounded,  al- 
most semicircular  aperture,  which  is  provided  with  a  narrow  and  generally  indi- 
stinct oral  ledge  has  a  strongly  developed  peristomial  thickening  and  sometimes 
takes  up  the  whole  breadth  of  the  zooecium  in  its  distal  part.  Its  length  is  con- 
tained 3—4  times  in  the  length  of  the  zooecium.  The  operculum  is  very  convex 
and  presents  a  distinct  flabelliform  striation. 

Heterozooecia  have  not  been  found. 

Ooecia  have  been  found  by  Gregory. 

No  Kenozooecia. 

The  Closure  is  effected  by  means  of  a  concave  lamina  (fig.  16). 

The  Regeneration.  In  most  fragments  examined  a  number  of  zooecia  have  been 
regenerated,  but  the  protruding  end  of  the  new  zooecium  only  in  a  few  cases  pre- 
sents a  half-elliptical  aperture,  the  apertures  being  in  most  cases  either  perfectly 
closed  or  transformed  into  a  narrow  fissure  which  is  no  doubt  the  rest  of  the  ori- 
ginal aperture. 

The  Colonies  are  hollow  free  irregularly  branched  expansions  with  cylindrical 
or  compressed  branches.  Some  of  the  fragments  examined  show  a  beginning  new 
layer  in  the  form  of  one  or  more  circular  patches  of  diflerent  extension. 

A  number  of  fragments  from  Villedieu  (Coniacian)  and  Bruillé-Poncé  (Turonian). 
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Meliceritites  durobrivensis  Gregory. 

Nodelea  durobrivensis  Gregor}',  Cret.  Bryoz,  p.  310,  pi.  XIV,  figs.  4  —  13. 
(PI.  IV,  figs.  1-6,  8.) 

The  Zooecia  which  are  divided  by  well-developed  marginal  ridges  are  generally 
rhombic  or  hexagonally  rhombic,  longer  than  broad,  and  the  very  concave  suboral 
area  takes  up  almost  half  the  length  of  the  whole  zooecium.  No  distinct  tubercles. 
The  large  aperture,  which  is  surrounded  by  a  strongly  developed  and  very  often 
obliquely  ascending  peristome,  is  a  little  longer  than  broad,  and  the  lateral  mar- 
gins are  generally  distinctly  converging  proximally.  No  distinct  oral  ledge.  The 
distal  half  of  the  aperture  together  with  the  peristome  generally  takes  up  the  whole 
breadth  of  the  zooecium.  The  very  convex  operculum  is  provided  with  a  distinct 
flabelliform  strialion. 

The  Heterozooecia,  which  in  most  colonies  are  present  in  large  numbers,  rarely 
attain  the  size  of  the  zooecia,  and  in  most  cases  they  are  much  smaller,  sometimes 
only  attaining  half  the  length  of  the  latter.  They  are  rhombic  very  much  concave 
and  provided  with  a  very  small  about  half-elliptical  aperture,  the  larger  part  of 
which  is  covered  by  a  concave  lamina,  perforated  by  a  narrow  fissure,  sometimes 
in  the  shape  of  an  inverted  T.  In  a  number  of  them  I  have  found  an  operculum 
of  the  same  structure  as  that  of  the  zooecia.  Most  of  them  are  arranged  in  longi- 
tudinal series  each  consisting  of  2 — 7  in  such  a  manner  that  two  succeeding  hetero- 
zooecia are  divided  from  each  other  by  a  pair  of  zooecia.  In  the  more  regular 
cases  each  two  longitudinal  series  of  heterozooecia  are  divided  by  two  longitudinal 
series  of  zooecia,  and,  therefore,  there  may  be  seen  on  the  surface  of  a  fragment 
as  many  as  6  longitudinal  series  of  heterozooecia.  However,  the  arrangement  as 
well  as  the  size  and  the  number  of  the  heterozooecia  is  subject  to  great  variation, 
and  sometimes  there  may  be  seen  groups  of  up  to  14  adjacent  heterozooecia. 

Ooecia  have  been  found. 

No  Kenozooecia. 

A   Closure  by  means  of  a  concave  lamina  is  rarely  seen. 

The  Regeneration  takes  place  in  great  measure,  and  the  zooecia  may  be  regene- 
rated either  by  a  new  zooecium  (figs.  4,  8)  or  by  a  heterozooecium  (fig.  3).  In  the 
latter  case  the  part  of  the  heterozooecium  enclosing  the  aperture  may  be  more  or 
less  projecting,  and  the  aperture  of  the  new  heterozooecium  sometimes  forms  a 
right  angle  with  the  suboral  area. 

The  Colonies  are  incomposite,  and  the  fragments  examined  are  cylindrical  with 
8 — 10  zooecia  in  each  transverse  series.  I  have  examined  a  large  number  of  frag- 
ments from  Chatham  (middle  chalk)  and  Fecamp  (middle  Senonian). 
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Melicerititcs  durobrivensis,  var.  parviarmata  Greg. 

Meliceritites  parviarmata  Gregory,  Cretac.  Hryoz.  p.  340,  pi.  XV,  fig.  1. 
(PI.  IV,  figs.  7,  19—21.) 

The  Zooecia,  which  are  divided  by  strongly  developed  marginal  ridges  are  of 
rather  different  form  and  length,  but  in  most  cases  they  are  twice  as  long  as  broad 
or  even  longer.  No  distinct  tubercles.  The  aperture,  the  form  of  which  is  some- 
what variable,  may  sometimes  be  almost  half  as  long  as  broad,  and  the  two  lateral 
margins  are  in  most  cases  more  or  less  distinctly  parallel.  There  is  found  a  strongly 
developed  peristomial  thickening,  and  a  very  convex  operculum  with  flabelliform 
striation.     No  distinct  oral  ledge. 

The  Heierozooecia  which  are  present  in  large  numbers  are  of  very  different 
form  and  size,  the  length  of  the  smallest  being  contained  6 — 7  times  in  the  length 
of  the  zooecia,  while  the  larger  of  them  may  sometimes  attain  the  length  of  the 
latter.  Their  distal  end  which  is  more  or  less  projecting  and  sometimes  forms 
allmost  a  right  angle  with  the  suboral  area  contains  an  aperture  of  the  same  form 
as  that  of  the  zooecium,  but  the  larger  part  of  it  is  closed  by  a  concave  lamina 
which  is  provided  with  an  opening  in  the  shape  of  an  inverted  T.  Their  distri- 
bution is  very  different  as  they  are  sometimes  placed  between  the  apertures  of  a 
number  of  adjacent  zooecia,  while  in  other  cases  they  are  irregularly  heaped  to- 
gether, partly  around  the  distal  end  of  a  zooecium  (lig.  7),  partly  between  a  num- 
ber of  zooecia,  and  in  some  fragments  of  colonies  which  have  been  growing  on 
shells  and  which  are  provided  with  an  incrusting  base  the  larger  part  of  the  latter 
is  formed  by  heterozooecia.  While  that  portion  of  this  incrusting  layer  which 
immediately  surrounds  the  proximal  part  of  the  free  stem  is  composed  chiefly  of 
zooecia  its  peripherica!  part  almost  entirely  consists  of  heierozooecia  which  there- 
fore here  seem  to  play  a  similar  role  as  the  kenozooecia  forming  the  incrusting 
base  of  a  Retepora-co\ony .  One  of  the  incrusting  bases  examined  not  only  covers 
the  one  surface  of  a  small  fragment  of  a  shell,  but  also  a  large  part  of  the  oppo- 
site surface,  and  here  forms  an  extension  10"""  long  and  6"^"^  broad,  in  which 
there  is  only  found  3  zooecia. 

An  Ooechim  has  been  found  in  one  of  the  incrusting  bases. 

No  Kenozooecia. 

A  Closure  of  the  zooecia  by  means  of  a  concave  lamina  has  only  been  found 
in  a  few  cases  (fig.  7). 

The  Regeneration.  There  is  found  a  regeneration  both  of  new  zooecia  in  old 
ones  and  of  heterozooecia  in  zooecia  (fig.  7). 

I  have  examined  a  few  fragments  from  Chatham,  Luton,  Gillingham  (middle 
chalk)  and  Evreux  (middle  Senonian). 


1).   K.  D.  Viriensk.  Selsk.  Skr..  7.   Række,  niiturviilcnsk.  nu  nialhem.  Afd.   X.   1. 
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Meliceritites  punctata  d'Orbigny. 

Myriozoum  punctatum  d'Orbigny,  Kryoz.  Crét.  p.  603,  pi.  783.  figs.  4  —  7. 
(PI.  V,  figs.  6-8.) 

The  Zooecia,  which  are  not  divided  by  marginal  ridges,  are  provided  with  more 
or  less,  large  and  deep  pits,  the  number  of  which  increases  with  age,  and  in  old 
zooecia  they  are  divided  from  each  other  by  a  rich  net-work  of  prominent  ridges. 
The  half-elliptical  aperture  which  lacks  a  distinct  oral  ledge  is  provided  with  a 
generally  strongly  developed  and  much  raised  perislomial  thickening.  The  convex 
operculum  presents  a  flabelliform  striation. 

The  Heterozooecia,  most  of  which  are  longer  than  the  zooecia,  are  spread  among 
the  zooecia  in  rather  large  numbers,  either  singly  or  two  placed  near  together. 
The  elongate  aperture  is  in  the  smaller  of  them  triangular  the  two  lateral  margins 
converging  distally  in  their  whole  length,  but  in  the  larger  the  distal  half  is  bor- 
dered by  two  allmost  parallel  lateral  margins.  The  concave  surface  distal  to  the 
inner  aperture  has  no  lateral  projections  or  thickenings.  In  a  few  heterozooecia  I 
have  seen  a  calcareous  mandible  (fig.  8). 

Ooecia  have  not  been  found. 

No  Kenozooecia. 

A  Closure  by  means  of  a  concave  lamina  has  only  been  seen  in  a  few  zooecia. 

The  Regeneration.  While  a  distinct  regeneration  of  new  zooecia  in  old  ones 
has  not  been  seen,  there  can  be  no  doubt  that  the  form  and  position  presented  by 
some  of  the  heterozooecia  in  a  single  of  the  colonies  examined  can  only  be  explained 
from  a  regeneration  of  new  heterozooecia  in  old  ones.  While  the  aperture  of  the 
common  heterozooecia  is  about  parallel  to  the  axe  of  the  colony  the  aperture  of  these 
heterozooecia  forms  an  angle  of  up  to  130  degrees  with  the  surface  of  the  latter,  and 
in  consequence  hereof  they  are  provided  with  two  large,  triangular  or  Irapeziform 
lateral  surfaces  which  show  the  same  pitted  appearance  as  the  zooecia.  How  many 
times  the  regeneration  has  taken  place  in  the  single  heterozooecia  cannot  be  seen  be- 
cause of  the  rich  deposition  of  calcareous  matter  which  goes  on  over  the  surface 
of  the  whole  colony  and  to  which  the  pitted  appearance  is  due. 

The  Colonies  are  incomposite,  and  the  examined  cylindrical  fragments  are  pro- 
vided with  10—14  zooecia  in  the  transverse  series. 

I  have  examined  a  number  of  specimens  from  Vendôme  (zone  with  Crania 
ignabergensis). 

Meliceritites  Dollfusi  Pergens. 

Meliceritites  Dollfusi  Pergens,  Révision  d.  Hryoz    p.  395,  pi.  XIII,  fig.  4. 
Meliceritites  loiisdalei  Gregory,  Cret.  IJryoz.  p.  335,  pi.  XV,  figs.  5-9. 
(PI.  IV,  fig.  Xi.) 

The  Zooecia  which  are  as  a  rule  twice  as  long  as  broad  are  divided  by  more 
or    less    distinct    marginal   ridges,   and    the   concave   or  saddle-shaped  suboral  area 
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ascends  towards  the  strongly  projecting  distal  part  which  rises  in  the  form  of  a 
short  tube.  No  tubercles.  The  aperture  which  lacks  a  distinct  oral  ledge  and  pre- 
sents no  peristoniial  thickening')  ranges  between  semicircular  and  triangularly 
rounded,  and  sometimes  the  distal  end  may  be  more  or  less  distinctly  pointed. 
The  convex  operculum  presents  a  distinct  flabelliform  striation. 

The  Heterozooecia  which  may  be  twice  as  long  as  the  zooecia  are  provided 
with  a  concave  suboral  area  and  a  very  elongate  aperture,  the  breadth  of  which  is 
contained  about  three  times  in  the  length.  It  attains  its  largest  breadth  at  the  di- 
stal margin,  and  the  two  lateral  margins  which  are  incurved  in  their  middle  part 
distally  run  together  in  a  curve.  There  are  no  lateral  thickenings.  They  are  as 
a  rule  present  in  scarce  numbers,  but  not  rarely  there  may  be  found  2—4  placed 
near  each  other  in  the  same  transverse  series,  and  in  a  single  case  I  have  found 
7  forming  an  irregular,  interrupted  transverse  row. 

Ooecia  have  been  found. 

No  Kenozooecia. 

The   Closure  is  effected  by  means  of  a  concave  lamina. 

A  Regeneration  has  not  been  found  in  the  fragments  examined. 

The  Colonies  are  incomposite,  and  the  examined  cylindrical  fragments  have 
10 — 12  zooecia  in  each  transverse  series.  One  of  them  which  is  fixed  to  a  frag- 
ment of  a  shell  is  provided  with  a  basal  expansion  consisting  of  zooecia  and  hetero- 
zooecia of  the  same  kind  as  those  found  in  the  free  cylindrical  part.  The  hetero- 
zooecia of  this  specimen  (from  Luton)  are  a  little  different  from  those  found  in  the 
others  as  the  lateral  margins  of  the  aperture  are  not  incurved  in  the  middle  but 
converging  distally. 

Chatham,  Gillingham,  Luton  (middle  chalk)  Fecamp  (middle  Senonian). 

Meliceritites  Dollfiisi.  var.  tubuliforniis  n. 

(PI.  V,  figs.  9.   10.) 

Of  this  form  which  1  provisionally  refer  to  M.  Dollfiissi  I  have  only  seen  a 
single  fragment  4™"'  long  and  1"""  broad.  The  most  conspicuous  difference  is  the 
length  of  the  tubular  distal  part,  which  is  about  as  long  as  the  suboral  area. 
Sometimes  the  frontal  part  of  it  is  divided  from  the  rest  by  two  more  or  less  di- 
stinct marginal  ridges.  The  obliquely  ascending  aperture  is  half-elliptical  or  trian- 
gularly rounded,  and  the  very  convex  operculum  is  distinctly  striated.  The  Hetero- 
zooecia of  which  there  is  found  three  do  not  differ  from  those  in  M.  Dollfusi  and 
that  seen  in  fig.  10  which  seems  to  be  shorter  is  not  quite  correctly  figured  as  the 
distal  part  was  broken  olT.  —  Evreaux  (middle  Senonian). 


')   When   Gregory   in    this  species  speaks   about  "well   raised"  peristomes,   he   confounds   a   raised 
peristome  with  a  freely  projecting  distal  part  of  a  zooecium. 
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Plate  !•). 


Fig.  1.     Meliceritites  sarthacensis  d'Orb.     Distallj'   is   seen  a  lieterozooecium  wliicli  has  been  regenerated 
and  proxiraally  one  provided  witli  a  calcareous  mandible.   X   34. 

—  2.     The  same  species.     There   is  seen   two   heterozooeeia,  one  of  them  with  a  calcareous  mandible. 

X   34. 

—  3.     Meliceritites  maqnifica  d'Orb.    Of  the  six  zooecia  the  four  have  been  regenerated,  and  the  aper- 

tures of  the  new  zooecia  have  been  closed  by  a  concave  lamina.  (Not  well  executed).  X  34. 

—  4.     The  same  species.     Four   of  the   zooecia   and    three  of  the  heterozooeeia  have  been  regenerated 

and    some   of  them   twice.     The  aperture   of  the  new  zooeciura  at  the  rigth  side  has  been 
closed  by  a  concave  lamina.   X   34. 

—  5.     The  same  species  with  ooecium.   X  20. 

—  (j.     The  same  species  with  another  form  of  ooecium.   X  20. 

—  6a.     The  same  species.     Two  of  the  zooecia  are  provided  with  an  operculum,  and  two  are  closed  by 

a  lamina  presenting  a  J. -shaped  opening.   X   31 

—  7.     The  same  species.     There  is  seen  two  different  forms  of  closure.   X  34. 

—  8.     The  same  species.     Different  forms  of  closure  from  the  same  colony.  X  47. 

—  i)      The  same  species.     A  regenerated  zooecium  with  operculum.  X   47. 

—  10.     The  same  species.    A  transverse  section  through  a  heterozooecium  to  show  the  lateral  processes 

covering  the  larger  part  of  the  aperture.   X   47. 

—  11.     Meliceritites  gothica  nov.  nom.  Three  zooecia  with  opercula  and  one  regenerated  wliich  lias  been 

replaced  by  a  heterozooecium.   X  34. 

—  12.     The  same  species.     There   is   seen   tliree  kenozooecia,   tliree  zooecia  with  opercula,    three  closed 

heterozooeeia   and   three  zooecia,    all   of  which  have  been  regenerated  by  means  of  hetero- 
zooeeia.  X  20. 

—  13.     A  zooecium  of  the  same  species.   X   34. 

—  14.     The  same  species.     The  aperture   is  closed   bj'   a   flat    lamina    which   has   arisen   from    the  free 

edge  of  the  oral  ledge.   X  34. 

—  15.     Meliceritites  Vieilbanci  d'Orb.     Five  of  the  zooecia  have  been  regenerated.   X  34. 

—  16.     The  same  species.     There  are  seen  four  zooecia  with  opercula,  two   regenerated,   two  open  and 

two  closed  by  a  concave  lamina.   X   34. 

—  17.     Meliceritites  tri  folium  n.  sp.     Five  zooecia  with  opercula.   X   47. 

—  18.     The  same  species.     There  are  seen  six  heterozooeeia.   and  two  zooecia  regenerated  by  means  of 

heterozooeeia.   X   47. 

—  19.     The  same  species.    There  is  seen  a  heterozooecium,  and  three  zooecia  regenerated  by  means  of 

heterozooeeia.     (In  one  of  them  the  two  lateral  processes  have  been  broken  off.)  X  47. 


•)  The  present  is  the  last  plnle  lithographed  by  the  excellent  artist  Mr.  C   Cuiiuts,   but  the  execution  bears  wit- 
ness to  that  he  has  not  been  able  to  lay  the  last  hand  on  it  before  his  death. 
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Plate  II. 


Plaie  II. 


Fig.  1.     McUceritites  sarissata  Greg.     Two  Kenozooecia  and  a  heterozooecium.  X   34. 

—  2.     The  same  species.     Zooecia  with  opereula.   >    34. 

—  3.     Tlie  saine  species.     A  heterozooecium  with  mandible,  surrounded  by  kenozooecia.  X  34. 

—  4.    MeUcerilites  angnlosa  d'Orb.     An  ooecium.     Villedieu.     X   20. 

—  5.     The  same  species.     Two  heterozooecia  of  which   the   distal  one  has  been 'regenerated  by  means 

of  a  new  zooecium,  and  thereafter  the  remainder  of  the  large  aperture  has  been  closed 
(compare  with  figs.  7  and  9).     Villedieu.     x   20. 

—  6.     The  same  species.     Regeneration   of  a   heterozooecium.     The   calcareous   processes   have  not  yet 

been  formed  distally  to  the  new  heterozooecium.     Villedieu.     X  34. 

—  7.     A  new  zooecium  has  been  formed  within  an  old  heterozooecium,   and   the   rest  of  the  aperture 

has  been  closed,  but  the  processes  corresponding  to  those  seen  in  figs.  5  and  9  are  here 
very  irregular.  The  zooecium  is  provided  with  a  concave  closure-plate  which  still  has  a 
small  opening.     Villedieu.     X  34. 

—  8.     The  same  species.     A  heterozooecium.     Villedieu.     X  34. 

—  9.     Regeneration  of  a  heterozooecium.     Villedieu.     X    34. 

—  10.     The  same  species.     Fecamp.     X  34. 

—  11.     The  same  species.     Couture.     X  20. 

—  12.     A  zooecium  in  an  old  heterozooecium.     Villedieu.     X  34. 

—  13.     The  same  species.     Chatham.     X  34. 

—  14.     Two  heterozooecia  from  the  same  colony.     Couture.     X  20. 

—  15.     The  same  species.    At  the  left  side  of  the  heterozooecium  is  seen  a  zooid  intermediate  between 

a  zooecium  and  a  heterozooecium.     Fecamp.     X  20. 

—  It).     A  heterozooecium  witli  mandible.     >,   Villedieu.     X  20. 

—  17.     The  same  species. 

—  18.     Another  heterozooecium  with  a  mandible  the  distal  part  of  which  has  been  broken  off. 

—  19.     The  same  species      Villedieu.     X  34. 

—  20.     The  same  species.     Regeneration  of  a  heterozooecium.     Bruillé-Poncé.     X   34. 

—  21.     The  same  species.     Villedieu.     X  20. 

—  22.     Regeneration  of  a  heterozooecium.     Villedieu.      X  34. 

—  23.     MeUcerilites  yotliica.  var.  acuminata.     X  34. 

—  24.     The  same  species.     A  heterozooecium. 


K.  D.  Vidensk.  Selsk.  Skr.,  7  R.,  n-m  Afd.  VI,  9  [G.  M.  R.  LeuinsenJ. 


PI.  II. 


eå 


« 


»t.. 


i 


10 


å 


{^ 


1:: 


li 


; 


1     I 


I 


\ 


i^â  -^'f^Ä"^  '^^ 


å  'i  ^ 

1 


12 


å 


/4 


16 


n 


% 


l..evlnsen  del. 


Pacht  ft  Crone  phototyp. 


Plate  III. 


I).  K  n  Vidcnsk.  Selsk.  Skr.,  7.  R.-ekke,  nnliirvklensk.  og  matliem.  AM.  X.   1. 


Phile  III. 


Fig  1  Meliceritites  lamellosa  d'Oib.  Three  zooecia  with  opcrciila,  and  two  licterozooecia  in  old  zooceia, 
the  aperture  of  which  is  not  wliolly  taken  up  by  the  new  zooids.  The  lateral  margins  of 
the  heterozooecial  apertures  are  not  distinct.     )<  34. 

—  2.     The  same  species.     Two  regenerated  zooecia  with  opercula  and  a  lieterozooecium.     >    34. 

—  ,!.     The  same    species.     Four  heterozooecia   one   of  which   takes    up    the   whole   aperture   of  an  old 

zooecium.     Two  of  them  are  provided  with  a  mandible.      ,     34. 

—  4.     The  same  species.     Two  heterozooecia  in  old  zooecia.     The   aperture  of  the  distal  one  is  partly 

closed.     X  34. 

—  5.     The  same  species.     Four   heterozooecia   one   of  which   takes   up   the   whole   aperture   of  an  old 

zooecium.     The  distal  one  on  the  left  side  has  been  regenerated.     X  34. 

—  ().     A  regenerated  heterozooecium.     X  34. 

—  7.     The  same  species.     Four  regenerated   zooecia,   two   of  which   are   provided   with   opercula  and 

one  with  a  closure-lamina.     Three  regenerated  heterozooecia.     X   34. 

—  8.     The  same  species.     X  34. 

—  9.     The  same  species.     An  ooecium.     X  20. 

—  10.     Meliceritites  micropora  d'Orb.    Three  regenerated  zooecia  and  two  zooecia  with  opercula.   X  34. 

—  11.     Meliceritites  Steenstnipi  Pergens      The  hinder  surface  with  the  heterozooecia.     X  20. 

—  12.     The  same  species.     Three  heterozooecia.     X  34. 

—  13.     The  same  species.     Two  zooecia  with  opercula.     X  34 

—  14.     Meliceritites  arniata  n.  sp.     The  hinder  surface  with  kenozooecia  and  heterozooecia      X  20. 

—  15.     The  same  species.     A  zooecium  with  operculum.     X  34. 

—  l(i     The  aperture  of  a  heterozooecium.     X  34. 

—  17.     Meliceritites  ceiiomana  d'Orb.     A  heterozooecium.     X   34. 

—  18.     The  same  species.     X  34. 

—  ID.     Meliceritites  Canui  n.  sp.     The  hinder  surface  with  the  heterozooecia.     X  20. 

—  20.     The  same  species.     Three  heterozooecia.     X   34. 

—  21.     The  same  species.     Two  zooecia  with  opercula.     X   47. 

—  22.     A  heterozooecium.     X   47. 

—  23.     A  heterozooecium  the  aperture  of  which  is  partially  closed.     X  47. 

—  24.     A  heterozooecium  with  a  very  elongate  aperture.     >;   47. 

—  25.     A  heterozooecium  the  aperture  of  which  is  not  far  from  being  perfectly  closed.      X   47. 

—  26.     A  zooecium  with  a  closure-plate.     X   47- 

. —  27.     A  heterozooecium  which  takes  up  the  aperture  of  an  old  zooecium.     /     47. 
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Plate   IV. 


Plalc  IV. 


Fig.  1.     Meliceritiles   durobrivetisis  Greg      Five   zooecia   witli   opcrcula   and   tliree   lietcrozooccia   two    of 
wliicli  aie  provided  with  opercula.     Chattiam.     X   34. 

—  2.     Tlie  same  species  from  Fecamp.     Three  heterozooecia.     X   34. 

—  3.     The   same  species.     Two  large  lieterozooecia  and  tliree  zooecia  wliich  liave  been   regenerated  Ijv 

means  of  heterozooecia.     Luton.     >    34. 

—  4.     llie  same  species.     A  regenerated  zooecium  witli  operculum.     Cliatham.     >    34. 

—  5.     The  same  species.     Chatham.     X   34. 

—  Ü.     The  same  species.     A   zooecium    the  aperture  of  whicli  is  almost  perfectly  closed    by  a  concave 

lamina.     There  is  only  left  a  small  opening  in  the  distal  half     ChathRm.     X   34. 

—  7.     Meliceritiles   diiiobrivensis,   var.  purviarmala.     There   is   seen    a   number   of  small  heterozooecia 

two    of   which    in    old    zooecia,    one    zooecium  with  operculum  and  another  with   a  concave 
closurc-laniina.     Gillingham.      X   34. 

—  8.     Meliceritiles  durobrivcnsis   Greg.     There    are   seen    four    regenerated    zooecia,  the  distal   of  which 

has   been    regenerated   twice   while   the   two   at  the  left  side  have  been  regenerated  several 
times.     Chatham.     >    34. 

—  9.     Mclicerililes  uiidala  d'Orb.     X   34. 

—  10.     The  same  species.     Three  zooecia  have  been  regenerated  bj'  means  of  heterozooecia.     X   34. 

—  11.     The  same  species.     Two  regenerated  zooecia  with  opercula. 

—  12.     I  he  same  species.    Three  heterozooecia  one  of  which  is  intermediate  between  a  heterozooccium 

and  a  zooecium.     X  34. 

—  13.     I'he  same  species.     Two  heterozooecia.     X   34. 

—  14.     The  same  species.     A  zooecium  regenerated  by  means  of  a  heterozooccium.     X   34. 

—  15.     The  same  species.     A   zooecium   with   a   concave   closure-lamina  which    is  not  yet  du.scd  in  the 

middle.     X   34. 

—  1{).     The  same  species.     A  regenerated  zooecium  with  operculum.     >    34. 

—  17.     The  same  species.     X   34. 

—  IS.     Meliceritiles  Lorieri  d'Orb.     Two  zooecia  with  opercula.     X   34. 

—  HI.     Meliceritiles    durobrivcnsis,    var.   parviarmata.      A    portion    of   the    incrusting    base,    consisting 

chiefly  of  heterozooecia.     Chatham  or  Luton.     X   2U. 

—  20.     Two  heterozooecia  from  the  same  colony.     X   (>ß- 

—  2L     The  same  form.     A    jjortion   of   a    two-layered    colony    with    numerous  heterozooecia.     Basin  de 

I'aris.      X   34. 

—  22.     Meliccrililcs  penliiijouuin  n.  sp.     Three  heterozooecia.     Tullstorp.      X   '^^- 

—  23.     Mclicerililes  Uull/iisi  Pergcns.     One    of    the     two    lieterozooecia    shows  a  calcareous    mandible. 

Gillingham.     X  20. 
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Plate  V. 


Plate  V. 


Kig.   1.     Mclircrilitex  dichotoma  d'OrI).     Foui'    zcmucia    with    opiiculn    ;iiul    three    liftcrd/ooeeiii   the  tiper- 
tiires  of  which  have  been  covered  b\'  concave  elosiirc-pliites.      X    'H 

—  2.     The  same  species      There   is   seen    a  regenerated  zooeciuni  and  two  zooecia  witii  closure  plates. 

X  34. 

—  3.     Meliceritites  hexagoiui  d'Orb.     X   34. 

—  4.     The  same  species.    The  two  zooecia  on  the  left-liand  side  have  been  regenerated  twice,  and  the 

peculiar  appearance  of  the  unusually  large  zooeciuni  to  the  right  must  no  doubl  be  ex- 
plained by  a  repeated  regeneration  together  witli  the  circumstance  that  the  limits  between 
the  different  peristomes  have  been  effaced.     ;     ii. 

—  5.     The  same  species.     A  heterozooeeium  witli  mandible.     X   34. 

—  (i.     Meliceiilitcs  punctata  d'Orb.     The  zooecia  with   opcrcula.      >v   34. 

—  7.     The  same  species.     A  heterozooeeium.     X   34. 

—  8.     The  same  species.     A  heterozooeeium  with  mandible.     X  34. 

—  9.     i\feliceritites  Doltfasi   Pergens,   var.   tiibuliformis   n.      A    heterozooeeium    and    a    zooecinm    with 

operculum. 

—  10.     The  same  species.     >    34. 

—  11.     Meliceritites  plana  d'Orb.     Two  heterozooecia.     France.     X   '^^- 

—  I'i.     The  same  species.     Three    zooecia    with  opercula  and  si.\  with  closure.     St.  Antiii[ie  (In   Hocher. 

X   34. 

—  13.     Meliceritites  sqvamata  Marsson.     One  of  the  smaller  heterozooecia.     Möen  (Denmark)      X   34. 

—  14.     The  same  species.     A  zooecium  in  an  old  heterozooeeium.     X  34. 

—  15.     The  same  species.     A  new  heterozooeeium  in  an  old  one.     X  34. 

—  16.     The  same  species.     A  heterozooeeium,     X  34. 

—  17.     The  same  species.     A  heterozooeeium  with  a  broader  aperture  and  with  mandible.     /,   34. 

—  18.     Meliceritites  Roemeri  v.  Hag.     Tullstorp.     X  20. 

—  19.     The  same  species.     Distally   is    seen    a    small    heterozooeeium  in  an  old  zoueeiuni,    to  the  left  a 

new  zooecium  in  an  old  one  and  to  the  right  a  concave  closure-lamina.     >    34. 

—  20.     The  same  species.     Three  zooecia  with  a  distinct  oral  ledge.     X  34. 

—  21.     A  kenozooecium  and  a  small  heterozooeeium.     X   34. 

—  2V.     A  small  heterozooeeium.     X  34. 

—  23.      Two  small   heterozooecia  with  a   more  elongate  aperture.      X   34. 

—  24.     A  small   hetciozooecium   with   a   much   larger  aperture.      X    34. 
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Plate  VI. 


Plate  VI. 


Kig.  1.     Melicerilitcs  Inbercnlala  d'Oib.     There   are  .seen   eight   kenozooecia,  two    zooecia    with  opercula 
and  two  heterozooecia  one  of  which  has  been  regenerated.     Basin  de  Paris.     X  34. 

—  2.     The  same  species.     There  is  seen  a  heterozooecium  with  mandible.     France.     X  47. 

—  3.     The  same  species.    Five  zooecia  and  a  kenozooecium  surround  an  ancestrula  of  whicli  only  the 

aperture  is  seen.     Basin  de  Paris.     >    47. 

—  4.     Meliceritiles  semiliina  d'Orb.  All  the  zooecia  are  provided  with  a  flat  closure-plate,  whicli  rises 

from  the  free  edge  of  the  oral  ledge.     X   34. 

—  5.     The  same  species.     Two  zooecia  with  opercula.     X  34. 

—  6.     The  same  species.     Two  heterozooecia.     X  34. 

—  7.     Meliceritiles  Filiozali  \\.  sp.    There  are  seen  the  apertures  of  tliree  ancestrulae,  two  kenozooecia 

and  two  heterozooecia.     Fecamp.     X   34. 

—  8.     Four  zooecia  and  a  kenozooecium  surround  the  ancestrula  of  a  future  colony.    Fecamp.    X  34. 

—  9.     The  same  species.     There  are  seen  two  heterozooecia  and  two  kenozooecia.     Fecamp.     >    34. 
10.     The  same  species.     One  of  the   two   zooecia    is   provided    with  a  closure-plate  which  rises  at  a 

deeper  level  than  the  oral  ledge.     Fecamp.     >     34 

—  11.     Meliceritiles  pijrenaica  d'Orb.    All  the  apertures  which  are  of  verj'  different  form  and  size  seem 

to  have  been  regenerated,  perhaps  several  times.     Tours.     >    20. 

—  12.     The  same  species.     The  suboral  area  is  only  represented  by  the  pits.     Villedieu.     X  34- 

—  13.     The  same  species      Two  zooecia  with  opercula      The  beak  and   the  proximal  tooth  are  distinct. 

Villedieu.     X  34. 

—  14.     The  same  species.     The  two  strongly  prominent   zooecia  seem  to  have  been  regenerated.     Ville- 

dieu.    X   20. 

—  15.     The  same  species.     Three    zooecia    with    opercula.     The    strongly    developed    suboral    areas    are 

convex  owing  to  a  rich  deposition  of  calcareous  matter,  and  the  pits  have  almost  vanished. 
Villedieu.     X   34. 

—  16.     The  same  species.     All  the  zooecia  liave  no  doubt  been  regenerated.     Villedieu.     X  20. 

—  17.     The  same  species.     Zooecia   from  the  distal  end  of  a  colony.     The   oral  ledge  and  the  proximal 

tooth  arc  distinct,  and  only  a  single  zooecium   has  been  regenerated.     Villedieu.      X   20. 

—  18.     The  same  species.    There  are  seen  a  heterozooecium  and  an  operculum.  Most  zooecia  have  been 

regenerated.     Villedieu.     X  20. 

—  IS).     The  same  species.     The   suboral   area   is   short   and   broad   and    provided   with  two  lateral  pits. 

Villedieu.     X  34. 

—  20.     The  same  species.     The   zooecia   which    have   no   doubt   all   been   regenerated   are   placed  in  all 

directions.     Villedieu.     X   20. 

—  21.     The   same   species.     Six   zooecia  surrounding  a   heterozooecium.     They   seem   all   to   have   been 

regenerated.     Villedieu.      >     20. 
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Fig.   I.     Meliceritites  palpebrosa  nov.   nom.     Two  zooccia   with  a  convex  closuiv-plate       >.   'M. 

—  2.     The  same  species.     A  zooccium  with  a   flat  closure-plate.  34. 

—  3.     The  same  species.     Four  zooecia  with  opercula.     X   34. 

—  4.     The  same  species.     A  zooecium  with  a  beginning  convex  closure  plate.     X   34. 

—  5.     The  same  species      Five  zooecia   with  a  convex  closure-plate.    The  proximal  part  of  the  closure 

has  in  three  of  the  zooecia  been  directed  obliquely  inwards.     X  34. 

—  G.     A  zooecium  with  a  distal  convex  and  a  proximal  concave  closure-plate.     X  34. 

—  7.     Three  zooecia  with  a  beginning  distal  and  a  well-developed  proximal  closure-plate.  The  proximal 

margin  and  a  portion  of  the  lateral  margins  of  the  aperture  are  still  seen.     X   34. 

—  8.     A  zooecium  with  a  convex  closure-plate.     X   34. 

—  9.     Two  zooecia  in  which  both  the  distal  and  the  proximal  part  of  the  closure  are  well-developed. 

X  34. 

—  10.    Meliceritites  durobrivensis  Greg.     A  transverse  section  through  a  branch.     Chatham.     X   34. 

—  11.     A  portion  of  the  atrial  ring  in  the  ooecium  of  Crista  eburnea.     Denmark.     >;   175 

—  12.     The   distal    part   of  the   ooecium   of  Crisia  eburnea  after  the  removal  of  the  frontal  wall.     The 

atrial  ring  is  seen.     X   66. 

—  13.     An  opened  ooecium  of  Mel.  mngni/ica  after  the  adzooecial  wall  has  been  dissolved.    The  zooids 

covered  by  the  ooecium  are  in  this  case  completely  developed.      X   20. 

—  14      An  opened  ooecium  of  Mel.  maijnifica  after  the  adzooecial  wall  has  been  dissolved.    The  zooids 

covered  by  the  ooecium  have  no  calcified  frontal  wall.     >.,  20. 

—  15      An  opened  ooecium  of  Mel.  luagnifica.     X  20. 

—  1Ö.     A  fragment  of  Mel.  magnifica  showing  three  different  superficial  layers.     X   1- 

17.  An  opened  ooecium  of  Mel.  magni/ica,  which  belongs  to  the  growing  end  of  a  superficial  layer 
and  the  distal  half  of  which  covers  an  elder  portion  of  the  colony.  Tlie  adzooecial  wall 
has  been  dissolved.     X  20. 

—  18.     An   open   ooecium   of  Mel.  magnifica    in   the   proximal   part   of  wliich    is  seen  a  zooecium  and 

three  heterozooecia  besides  the  aperture  of  the  gonozooecium.  It  is  likelj'  to  suppose  that 
the  former  have  originally  been  cowered  by  a  bulging  part  of  the  adzooecial  wall,  which 
has  later  been  destroyed.     X  20. 

—  19.     Mel.  magni/ica.     A  transverse  section  of  a  branch  with  an  ooecium.     >;   14. 

—  20.     An   open   ooecium   of  Mel.  lamellosa  d'Orb.     The   adzooecial   wall    together  with   a    part  of  the 

underlying  zooeeial  tubes  have  been  dissolved.      X   20. 

—  21.     An  opened  ooecium  of  Mel.   lamellosa.     Ihe  proximal  half  of  the  atrial   ring  is  seen.      X    20. 

—  22.     Mel.  lamellosa.    The  distal  end  of  an  opened  ooecium  with  the  proximal  half  of  the  atrial  ring. 

X  34. 

—  23.     Mel.  lamellosa.     A  transverse  section  of  a  colony.     >;  2Ü. 

—  24.     Spiropora  miciopora  d'Orb.     A  transverse  section.     X  20. 

—  25.     Entalophora  Roemeri  n.  sp.     A  transverse  section.     X   l*- 

—  26.     Zooecia  of  Ent.  Roemeri.     >;   20. 

—  27.     An  opened  ooecium  of  Mel.  angulosa  d  Orb.     ,     20. 

—  28.     Mel.  angulosa    d'Orb.     The    distal    end   of   an    opened    ooecium    with    the    proximal    half  of   the 

atrial  ring.     >;  00 

—  29.     The    distal   part   of  an   opened   ooecium   of  Mel.  angulosa    d'Orb.  seen    from    the    proximal  end. 

The  whole  atrial  ring  is  seen.     ,■    34. 

—  30.     Mel.  pgrenaica  d'Orb.     A  transverse  section.     X   H. 
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Introduction. 


The  present  work  is  the  first  part  of  a  monographical  review  of  the  genus 
of  ferns,  Drgopteris,  and  it  deals  with  the  tropical  American  species  having  the 
lamina  from  subentire  to  bipinnatifidly  cut.  This  delimitation  is,  of  course,  artificial, 
as  the  degree  of  cutting  is  of  no  greater  value  as  systematic  character,  but  it  is  chosen 
from  practical  reasons. 

In  earlier  papers  I  have  published  a  review  of  the  species  belonging  to  the 
two  subgenera  Lastrea  and  Stigmatopteris  ').  Since  the  publication  of  these  papers 
I  have  received  for  determination  or  examination  a  large  number  of  specimens  of 
species  belonging  to  the  two  subgenera  mentioned;  several  of  these  species  were 
previously  unknown  to  me,  and  some  others  were  found  to  be  undescribed.  I 
have  now,  therefore,  not  a  few  additions  to  my  earlier  papers,  and  as  my  former 
keys  consequently  now  are  uncomplete,  I  give  in  the  present  work  new  keys  to 
all  known  species  of  the  two  subgenera.  In  this  work  280  species  are  dealt  with; 
about  100  of  these  were  treated  in  detail  in  my  earlier  papers. 

The  systematic  grouping  of  the  280  species  into  10  subgenera  is  entirely  new 
and  it  is,  as  to  several  points,  very  different  from  all  older  classifications.  I  dare 
maintain,  however,  that  my  classification  is  the  most  natural  that  has  been  pro- 
posed. It  is  based  on  a  minute  examination  of  not  lesser  than  about  10,000  spe- 
cimens belonging  to  about  500  species.  Further,  the  study  of  that  enormous  ma- 
terial has  enabled  me  to  unravel  the  real  relationship  of  several  critical  forms  and 
to  get  an  idea  of  the  value  as  species  of  nearly  all  described  "species".  Not  a  few 
of  these  were  described  from  very  imperfect  specimens,  and  many  of  them  were 
described  in  such  a  way,  that  it  is  impossible  from  the  descriptions  alone  to  see, 
what  the  form  in  question  may  be.  If  I  should,  therefore,  make  myself  any  hope 
of  clearing  the  synonymies  of  several  species,  it  would  be  necessary  to  have  for 
examination  type-specimens,  or,  at  least  authentical  specimens  of  as  far  as  pos- 
sible all  species  described.  By  the  kindness  of  the  curators  of  several  collections 
I  have  succeeded  in  obtaining  for  study  original  specimens  of  all  described  species 
some  few  excepted.  These  original  specimens  are  to  be  found  in  various  museums 
and  private  collections,  as  follows  : 

')  1.  Revision   of  tlie  American   Species   of  Drgopteris  of  ttie  group  of  D.  opposita.  Kgl.  Danske 

Vid.  Sclslv.  Skr.  VII,  4.  1907.     A  supplement  hereto  is 

2.  Tlie  American  Ferns  of  tlie   group   of  Drt/opteris  opposita   contained  in  the  U.  S.  National  Mu- 

seum. —   Smithsonian  Miscell.  Collections  (quarterly  issue)  52:  3(j5 — 396.  1909. 

3.  On  Stigmatopteris,   a   new   genus  of  ferns,  with  a  review  of  its  species.  —   Bot.  Tidsskrift  29: 

291-304.  1909. 
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In  Muséum  d'Histoire  naturelle,  Paris,  are  to  be  found  the  type-spe- 
cimens of  species  described  by  Lamarck,  Poirkt,  Desvaux,  Fournier  and  some  of 
those  described  by  Fée.  I  paid  a  visit  to  the  museum  in  the  summer  1909  and 
found  the  majority  of  the  type-specimens  mentioned.  The  original  specimens  of 
the  species  described  by  Fée  in  his  5.^ — 10.  mémoire  sur  la  famille  des  fougères 
were  not  found  there,  and  I  dare  not  know,  where  they  are. 

Prince  Roland  Bonaparte's  comprehensive  herbarium,  no  doubt  the  largest 
private  collection  in  existence,  contains  numerous  authentic  specimens;  especially 
are  Spruce's  South-American  collections  richly  represented.  The  type-specimens 
of  the  species  recently  described  by  Dr.  Rosenstock  from  Spruce's  collections  are 
in  Herb.  Bonaparte,  and  I  have  had  them  for  study. 

In  February  1909  I  was  at  Stockholm,  where  I  found  in  »Riksmuseets 
Afdelning  for  Fossila  Växter  och  A  re  h  ego  n  later«  the  original  specimens 
of  species  described  by  O.  Swartz  a  hundred  years  ago').  Authentical  specimens 
of  not  a  few  of  the  Swartzian  species  are  to  be  found  in  the  Botanical  Museum  of 
Copenhagen. 

On  loan  I  have  received  from 

Kgl.  Botanisches  Museum,  Dahlem  bei  Berlin,  the  type-specimens  of 
species  described  by  Willdenow,  Link,  Klotzsch,  Mettenius,  Kuhn  and  Hieronymus. 

The  University  Museum  of  Prague,  the  genera  Nephrodium  and  Lastrea 
from  Presl's  herbarium,  which  besides  the  original  specimens  of  species  described 
by  Presl  also  contains  several  authentical  specimens  of  species  described  by 
Kunze. 

The  University  Museum,  Vienna,  some  original  [specimens  of  species 
described  by  Christ. 

Royal  Botanic  Gardens,  Kew,  all  type-specimens  of  species  described  by 
Hooker  and  Baker,  besides  several  authentical  specimens  of  species  described  by 
SoDiRo  and  Jenman. 

Botanisk  Museum,  Copenhagen,  Liebmann's  Mexican  collections. 

New  York  Botanical  Garden,  some  original  specimens  of  Jenman's  her- 
barium, kindly  sent  to  me  by  Miss  Margaret  Slosson. 

U.  S.  National  Museum,  Washington,  type-specimens  of  species  de- 
scribed by  Brackenridge,  Davenport,  Donnell  Smith,  Maxon  and  Jenman. 

Finally  I  have  received  from  Dr.  H.  Christ,  Basle,  and  Dr.  E.  Rosenstock, 
Gotha,  the  type-specimens  of  the  species  described  by  these  two  celebrated  pterido- 
logists.  From  Dr.  Christ  I  have  received  also  several  authentical  specimens  of 
species  described  by  Sodiro. 

As  it  will  be  seen  from  the  enumeration  above  there  remain  only  some  few 
type-specimens,  which  I  have  not  seen.  The  "species",  which  I  have  not  seen,  are 
enumerated  partly  under  each  subgenus,  partly  at  the  end  of  the  work. 


•)  See  my  paper:  Über  einige  Farne  in  O.  Swartz  s  Herbarium.  —  Arkiv  für  Botanik  9".  1910. 
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Besides  the  type-specimens  I  liave  had  for  examination  the  whole  material  of 
tlie  species  dealt  with,  that  is  contained  in  the  museums  of  Copenhagen,  Stock- 
holm, Berlin,  Washington,  Herb.  Presl,  and  the  large  collections  in  Herb. 
RosENSTOC.K  and  Herb.  Christ.  Dr.  Christ's  very  valuable  collection  of  ferns  is 
now  incorporated  in  Herb.  Roland  Bonaparte,  Paris.  Smaller  collections  I  have 
received  from  Prince  Bonaparte,  the  museums  of  Lund,  Bruxelles,  München 
and  Vienna. 

To  the  curators  of  the  museums  enumerated  above  I  owe  my  most  sincere 
thanks  for  the  kindness  they  have  shown  to  me  by  lending  me  such  comprehen- 
sive collections  for  study.  My  special  thanks  I  must  convey  to  His  Highness, 
Prince  Roland  Bonaparte,  for  the  great  aid  I  received  during  my  sojourn  in 
Paris,  to  Dr.  H.  Christ  and  Dr.  E.  Rosenstock  for  numerous  courtesies,  to  Miss 
Margaret  Slosson,  New  York,  and  to  Mr.  W.  R.  Maxon,  Washington,  for  his  most 
valuable  assistance  by  sending  to  me  the  very  comprehensive  collections  from  Cen- 
tral America  and  the  West  Indies  contained  in  the  U.  S.  National  Herbarium. 
These  collections,  consisting  nearly  exclusively  of  specimens  collected  during  the 
last  twenty  years,  f.  inst.  the  large  collection  gathered  in  Central  America  by  J. 
DoNNELL  Smith  and  his  collectors,  are  very  rich  in  beautiful  and  complete  spe- 
cimens. 

Finally  I  beg  Dr.  C.  H.  Ostenfeld,  curator  of  the  Botanical  Museum,  Copen- 
hagen, accept  my  best  thanks  for  his  never  failing  benevolence,  without  which  I 
scarcely  should  have  got  sucli  a  large  material  for  examination. 

Under  each  species  I  quote  the  specimens  seen  by  me,  indicating  in  a  paren- 
thesis where  the  specimen  is  to  be  found.     The  letters  in  parenthesis  mean: 

B  =  Herbarium  Berolinense,  Berlin. 
RB  =  Herb.  Roland  Bonaparte,  Paris. 

C  =  Herb.  H.  Christ,  now  in  Herb.  Bonaparte. 
CC  =  Herb.  Carl  Christensen,  Copenhagen. 

H  =-  Herb.  Hauniense,  Copenhagen. 
Kew  =  Royal  Botanic  Gardens,  Kew. 

L  ^  Herb.  Lundense,  Lund. 

R  =  Herb.  E.  Rosenstock,  Gotha. 
Rg  ==  Herb.  Regnellianuin,  Stockholm. 

.S  ^  Herb.  Holmiense,  Stockholm. 
W  =  U.  S.  National  Herbarium,  Washington. 

The  46  figures,  illustrating  88  species,  are  about  all  illustrations  of  type-spe- 
cimens and  show,  as  a  rule,  a  pinna  reduced  to  '  ..  of  its  natural  size,  and  two  or 
three  segments  enlarged  IWa. 


General  Remarks. 


The  280  species,  dealt  with  in  this  work,  are  grouped  into  ten  subgenera.  In 
a  recent  j)reliminary  paper')  I  have  characterized  the  subgenera  and  pointed  out 
the  principles,  upon  which  my  classification  is  based.  Referring  to  that  paper  I 
shall  here  remark  only,  that  the  kind  of  the  trichomes,  the  most  important  cha- 
racter, is  not  absolutely  constant  within  each  subgenus.  That  character  is,  like  all 
other  characters,  not  sufficient  for  basing  a  natural  classification  upon  it  alone,  but 
it  is,  no  doubt,  the  best  and  most  constant  character,  by  which  groups  of  related 
species  can  be  distinguished  from  each  other.  Against  my  classification  that  objec- 
tion may  be  made  that  I,  when  using  a  single  character  as  distinguishing  mark, 
cannot  omit  errors  similar  to  those  so  evident  in  all  earlier  classifications  based 
upon  a  single  character.  To  this  I  want  to  say  that  my  classification  is  not  based 
upon  a  single  character,  the  structure  of  the  trichomes.  By  examining  again  and 
again  and  comparing  the  thousands  of  specimens  I  rather  quickly  succeeded  in 
being  able  to  group  the  different  forms  thus,  that  the  species  referred  to  each 
group  were  no  doubt  intimately  related.  The  affinity  is  not  shown  by  a  single 
common  character,  but  by  a  certain  conformity  in  the  structure,  colour  and  general 
habit  of  the  related  species.  That  conformity  is  easily  seen  by  the  trained  eye, 
but  it  is  very  difficult  to  describe.  Having  sorted  my  material  after  that  method 
I  then  found,  that  the  structure  of  the  trichomes  of  species  referred  to  a  certain 
group  was  remarkably  alike  and  on  further  examination  I  found,  that  no  other 
character  is  so  constant  as  that  mentioned.  The  find  was  of  much  value  to  me, 
for  now  it  became  an  easy  work  to  characterize  my  new  subgenera  in  such  a 
manner,  that  each  pteridologist  can  refer  with  appioximate  accuracy  a  given  form 
to  its  right  systematic  position.  As  a  matter  of  fact  I  shall  point  out  that  all 
the  280  species,  four  or  five  perhaps  excepted,  could  be  determined  to  subgenus 
from  an  examination  of  the  scales  and  hairs  alone. 

Qualitatively  the  ten  adopted  subgenera  are  not  of  exactlj'  the  same  value.    If 


')    Gn   a    natural   classification   of  the   species  of  Dryopteris.      Biologiske  Arbejder,   tilegnede   Eug. 
Warming  3.  Nov.   I'JU,  pp.  73     85. 
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Dryopteris  were  to  be  divided  into  smaller  genera,  a  very  natural  treatment  indeed, 
the  ten  subgenera  could  not  all  be  considered  good,  natural  genera.  Such  are,  in 
my  opinion  : 

1.  Eiidryopicris. 

2.  Sdymatopteris. 

3.  Cteniiis. 

These  three  are  very  different  from  the  following  and  it  is  in  reality  highly 
unnatural  to  unite  them  all  under  a  single  genus.  Intermediate  forms  with  de- 
compound lamina  seem  to  exist  between  Stigmatnpteris  and  Ctenitis,  but  the  two 
groups  are  as  a  whole  very  well  defined. 

4.  Lastrea. 

Under  this   fall  as   specialized   groups   Glaphyropteris   and   Steiropteris;    the 
latter  approaches: 

5.  Cyclosoriis. 

Leptog rammet  can  scarcely  be  separated  from  Cyclosorus  as  genus. 

6.  Goniopteris. 

A  most  natural  genus,  probably  also  including  Menisciiim. 

In  the  treatment  of  the  single  species  I  have  followed  the  principles,  which 
I  have  explained  in  my  paper  on  the  group  of  D.  opposita.  Instead  of  giving  de- 
tailed descriptions  of  all  species  I  have  chosen  to  describe  certain  central  species 
under  each  narrower  group,  while  I  for  all  other  species  have  confined  myself  to 
point  out  those  characters,  by  which  they  differ  from  their  nearest  relatives.  If 
the  original  diagnosis  of  a  species  does  not  mention  essential  characters,  what  very 
often  is  the  case,  I  add  the  necessary  notes. 

My  keys  are  elaborated  so  detailed  as  possible.  Several  species  being  ex- 
ceedingly variable  I  have  considered  all  forms  known  to  me,  and,  therefore,  you 
will  find  not  rarely  the  same  species  occurring  twice  or  even  several  times  in 
the  key. 

Finally  I  shall  make  a  few  remarks  on  the  geographical  distribution  of  the 
species.  As  previously  pointed  out  by  me  there  are  only  some  few  species,  which 
are  common  to  Andes-West-Indian  islands  and  South  Brazil.  Out  of  the  280  spe- 
cies the  following  14  are  common  to  the  two  regions  : 

Eudryopleris:  D.  paleacea,   D.  patiila. 

Stigmatopteris:  D.  rotiiiulata. 

Ctenitis:  Ü.  suhmaryincdis. 

Lastrea:  Ü.  opposita,  D.  oligocarpa,  Ü.  pachyrachis,  D.  cheilanthoides. 

Glaphyropteris:  D.  decussata. 

Cyclosorus:  D.  patens,  D.  oligophylla,  Ü.  mollis,  D.  yongylodes. 

Goniopteris:  D.  vivipara. 
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The  forms  of  these  14  species  occurring  in  Andes-West-Indian  islands  and 
South  Brazil  respectively  are,  however,  very  rarely  quite  uniform,  but,  on  the  other 
hand,  not  so  different  that  they  can  be  separated  from  each  other  as  species.  Thus 
a  pronounced  dilTerence  between  the  fern-flora  of  the  two  regions  is  clearly  seen, 
but  there  is  also  a  distinct  resemblance,  indicating  that  the  whole  tropical  American 
flora  was  in  earlier  periods  not  so  specialized  as  in  recent  times.  This  resemblance 
is  shown  mainly  thereby  that  each  of  the  two  regions  is  inhabited  by  a  long  series 
of  species,  which  are,  in  the  other  region,  superseded  by  other,  but  closely  related 
species.  This  circumstance  can  mean  that  the  floristic  separation  of  the  two  re- 
gions took  place  so  long  ago,  that  the  species,  which  were  originally  common  to 
both  regions,  have  had  time  to  be  segregated  into  several  daughter-species,  but, 
on  the  other  hand,  the  segregation  is  till  now  not  so  far  proceeded  that  separate 
genera  or  groups  of  specially  characterized  species  could  have  been  developed.  In 
every  case,  such  a  specialization  is  in  first  beginning. 

277  species  out  of  the  280  are  found  in  America  only.  Two,  D.  mollis  and 
D.  goiniylodes,  are  cosmopolitic  within  the  tropics  and  subtropics,  and  one,  D. 
eriocoiilis  from  Brazil,  is  not  specifically  distinct  from  the  West-African  D.  ciirhosa. 
It  is  possible  that  some  others  of  the  South-Brazilian  species  occur  also  in  tropical 
West-Africa. 


Key  to  the  Subgenera. 

1.  Lamina  without  true  hairs  consisting  of  a  single  row  of  one  or  some  few  cells; 

rhizome,   stipe   and  rachises   more   or   less   clothed    with  scales,   which  can  be 

very  narrow,  hairlike.    Veins  free,  at  least  not  regularly  goniopteroid  or  menis- 

cioid.     Aerophore  none. 

2.  Costulæ  II— III  or  IV  run  out  from  the  costa  under  a  very   acute  angle.     Sori 

with   large,    reniform,   generally    persistent    indusia.     Lamina   not   pellucido- 

punctate   but  often  glandular  beneath.     Most  species   bipinnate-decompound 

with  furcate  veins. 

Subgenus  1.  Eadryopteris  (Species  1  —  11). 
2.  Costulæ  run  out  from  the  costæ  under  an  open  angle.  Sori  exindusiate,  or 
(in  the  section  Peltochlaena)  covered  by  deciduous,  large,  peltate  indusia. 
Lamina  pellucido-punctate  by  immersed  glands.  Most  species  pinnate-bi- 
pinnatifid  with  simple  veins,  which  do  not  reach  the  margin.  Apex  of  pinnæ 
sharply  serrate  to  the  very  point. 

Subgenus  2.     Stigmatopteris  (Species  12—28). 
1.  Lamina    more   or   less   hairy    by   true   hairs   of  different  structure.     Costulæ  run 
out   from    the   costa    under  an   open   angle.     Veins  simple,   rarely  furcate,  free 
or  anastomosing  (goniopteroid  or  meniscioid  veins). 
2.  Hairs  articulated,  cylindrical,  rufous,  consisting  of  2     4  short  cells  (unicellular 
hairs  are   found   in  D.  leptosora  and  D.  platyloba   only);   scales   often    many, 
never   pubescent,   their   margins  generally   more  or  less  dentate  or  fimbriate 
(not   ciliated   by   hairs).     Veins    free,  simple   or    forked,    the   basal  ones   not 
truly   connivent   to  sinus,   i.  e.  their  apices  do  not  meet  at  the  sinus.     Aero- 
phore   none;    glandular    hairs    common.      Lamina    bipinnatifid-decompound, 
rarely  reduced  downwards. 

Subgenus  3.     Ctenitis  (Species  29—53). 

2.  Hairs   unicellular   or   pluricellular  (in   the    latter   case    they  are  long,    soft  and 

thin,  subulate),  simple  or  branched.  Scales  entire  or  subentire,  seldom  many, 

q 
1>.  K,  rj.  Vidensk.  Selsk.  Skr..  7.  Række,  naturvidensk.  og  nialhem.  AfU    X  2.  " 
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often  ciliated  by  simple  or  branched  hairs  or  pubescent  throiighonl.  Lamina 
pinnatifid-pinnate-bipinnatifid,  rarely  bipinnale. 
3.  Veins  free,  the  basal  ones  run  out  to  the  margin  above  sinus,  rarely  furcate. 
Lamina   bipinnatifid   or    bipinnate,   often    much    reduced    toward  the  base, 
the   lower   pinnæ    being  auriculiform   or  reduced  to  mere  warts  along  the 
stipe.     Aërophores  frequent.     Hairs  nearly  always  simple. 
4.  No  keel  below  the  sinus.     Sessile  glands  common. 
5.  Without  aërophores  at  the  base  of  the  secondary  veins  (costulæ)  beneath. 
Lamina  nearly  always  reduced  downwards.    Veins  not  very  close.    In- 
dusiuni  often  present  but  generally  small. 

Subgenus  4.     Lastrea  (Species  54—170). 
5.  Large   aërophores   at   the   base   of  the   pinnæ    beneath  and  smaller  ones 
at   the   base  of  the  secondary  veins.     Veins  very  numerous  and  close, 
simple.     Indusium  not  seen. 

Subgenus  5.     Glaphyropteris  (Species  171-176). 
4.  A  carinate  fold    (keel)  below  the  sinus  extending  toward  costa,  parallel  to 
the  secondary  veins.     Sessile  glands  none. 

Subgenus  6.     Steiropteris  (Species  177  —  180). 
3.  Veins   free   or   anastomosing,    nearly   always   simple;    the    lower   basal    ones 
either  run  to  the  sinus,    more   or  less  connivent,   or  they  are  truly  united 
in  the  leaf-tissue  and  send  a  common-branch  to  the  sinus;  in  the  two  last 
subgenera   often   several  pairs  of  veins  are  goniopteroid  or  all  meniscioid. 
Lamina  rarely  reduced  below. 
4.  Sori    round    or   linear,   not   confluent.     At   least   the   uppermost  veins    not 
meniscioid. 
5.  Hairs  simple,  at  least  not  branched  with  2— 6  branches  on  a  short  stalk, 
the  scales  not  furnished  with  branched  hairs. 
6.  Sori  round,    as   a  rule  with  reniform,  persistent,   setose   indusia.     S[)o- 
rangia  glabrous. 
7.  Lower  basal  veins  run  to  the  sinus,  below  which  is  a  cartilagineous 
membrane,    that    in    dried  specimens  becomes  folded  and  forms  a 
keel    running   from    the  sinus   toward   the   costa.     All   veins   free. 
Aërophores  at  the  base  of  the  pinna  frequent;  glands  none. 

Subgenus  6.  Steiropteris  (Species  177—189). 
7.  Lower  1—4  pairs  of  veins  run  to  sinus  or  to  a  membrane,  which 
scarcely  forms  a  keel  but  is  often  protruded  beyond  the  sinus  as 
an  apophysis,  or  the  basal  pair  of  veins  are  united  in  the  leaf- 
tissue  and  send  an  excurrent  veinlet  to  the  sinus.  Aërophore 
none;  under-surface  often  glandular. 

Subgenus  7.     Cyclosorus  (Species  190 — 202). 
(5.  Sori  oblong  or  linear,  exindusiate;  sporangia  setose. 

Subgenus  8.     Leptogramma  (Species  203—205). 
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5.  Scales  always  with  few  or  many  branched  hairs;  branched,  short-stal- 
ked hairs  are  found  also  on  the  rachis  and,  in  some  species,  also  on 
ribs  and  leaf-tissue.  Veins  free  or  anastomosing,  goniopteroid  or 
meniscioid.     Lamina  often  proliferous. 

Subgenus  9.     Gouiopteris  (Species  206—267). 
4.  Sori  continent,  exindusiate,  all  veins  meniscioid. 

Subgenus  10.     Meniscium  (Species  268—280). 


Subgenus  1.    EudryOptcris    c.  Chr.,  Biolog.  Arbejder  tilegnede  Eug.  Warming. 

p.  76.     1911. 

The  typical  species  of  this  subgenus  is  our  common  D.  filix  mas,  and  most 
species  of  Drgopteris  from  the  northern  temperate  region  also  belong  hereto.  In  tro- 
pical America  Ihe  subgenus  is  fairly  well  represented  in  Mexico,  where  a  series  of 
decompound  forms  occur,  while  South  America  is  poor  in  species.  As  I  have  spe- 
cimens of  all  but  one  known  from  tropical  America,  1  give  here  a  short  review  of 
all  species  of  this  subgenus,  although  I  intended  to  include  in  the  present  work  the 
pinnatifid-bipinnatifid  species  only*). 

Eudryopteris  is  a  very  natural  group,  or,  I  firmly  believe,  a  distinct,  well  de- 
limited genus,  Dryopteris  sens,  strict.  It  is  well  characterized  by  venation,  struc- 
ture of  scales  and  the  total  absence  of  common  hairs.  The  venation  is  the  best 
character.  The  veins  are  free  and  generally  forked;  costules  (of  II. — III.  or  IV. 
order)  run  out  from  the  costa  under  very  acute  angles,  at  first  nearly  parallel  to 
the  costa.  By  this  character  the  subgenus  agrees  with  Cystopteris  and  I  shall  in 
connection  herewith  call  attention  to  the  fact,  that  certain  Mexican  forms,  which 
no  doubt  belong  to  Dryopteris,  not  rarely  have  perfectly  cystopteroid  indusia.  Also 
in  pubescence  Eudryopteris  agrees  very  closely  with  Cystopteris.  The  scales  are 
thin,  entire  or  fimbriate,  consisting  of  long,  narrow  often  very  irregular  cells  with 
small  lumina  and  flexuose  cell-walls,  their  margins  often  glandulose  (paleae  cystop- 
teroideae).  The  scales  of  the  costæ  and  veins,  if  present,  are  generally  very  nar- 
row and  hairlike,  but  they  consist  of  2 — 3  rows  of  cells  and  are  therefore  scales, 
not  hairs.  The  leaf  of  several  species  is  glandulose  by  short-stalked,  capitate  glands; 
the  hairs  of  D.  Karivinskyana  are  a  peculiar  kind  of  such  glands.  All  species  have 
a  short  oblique  rhizome,  which  like  the  fasciculated  stipites  below  is  clothed  with 
a  dense  mass  of  large,  thin,  mostly  ovale  scales.  It  will  be  seen  from  the  above 
that  Eudryopteris  in  most  characters  agrees  with  Cystopteris;  the  main  difference 
between  the  two  is  found  in  the  position  and  shape  of  the  indusium,  but  even 
here  we  find  intermediate  forms,  as  already  mentioned  above.  To  me  it  is  pro- 
bable that  Eudryopteris  and  Cystopteris  are  closely  allied  to  each  other  and  that  it 
is  unnatural  to  place  them  in  two  difi'erent  tribes. 


^)  A  short  extract  of  the  review  I  publislied  in  American  Fern  Journal.  1:  93—97.  1911. 


13  65 

Eudryopteris  is  not  nearly  related  to  the  other  subgenera  of  Dryopleris.  In  the 
lack  of  simple  hairs  and  in  the  structure  of  the  scales  it  agrees  with  Stigmatopteris, 
but  the  venation  and  indusia  are  very  different.  Most  species  of  Eudryopteris  have 
large,  persistent,  reniform,  often  glandulose  indusia,  while  Stigmatopteris  includes  a 
larger  number  of  exindusiate  species  and  some  few  species  having  large,  circular, 
peltate  indusia.  Some  species  of  Eudryopteris  resemble  closely  certain  species  of 
Ctenitis,  but  they  differ  always  by  venation  and  lack  of  articulated,  reddish  hairs 
on  the  costæ  above. 

Eudryopteris  includes,  as  delimited  here,  the  genus  Dichasium  of  A.  Braun  and 
FÉE  and  at  least  partly  Hypodematium  Kunze.  Most  of  the  species  are  large,  with 
a  bipinnatifid-decompound,  lanceolate  or  deltoid  lamina.  In  D.  Saffordii  the  lamina 
is  narrowed  downwards  about  as  in  a  species  of  ij  Lastrea.  Commonly  the  leaf 
is  fresh-green  above  and  pale  beneath,  thick  of  texture  and  not  rarely  coriaceous; 
still  thinly  herbaceous  forms  are  also  to  be  found,  f.  inst.  some  of  the  Cystopteris- 
like  small  Mexican  forms. 


Key. 

1.  Lamina  bipinnatifid  ;  segments  entire  or  toothed. 

2.  Small.  Lamina  deltoid,  thin.  Indusium  grey.  4.  D.  mexicana  (Pr.)  C.  Chr. 
2.  Larger.    Lamina  lanceolate. 

3.  Lamina  coriaceous,  glandular  throughout. 

1.  D.  Saffordii,  C.  Chr. 
3.  Lamina  membranous-chartaceous,  eglandulose. 

4.  Segments  rectangular  with  parallel,  entire  edges  and  truncate 
toothed  apex,  the  upper  basal  one  rarely  enlarged  and  free. 
Rachis  densely  chaffy  by  long  glossy  scales. 

3.  D.  paleacea  (Sw.)  C.  Chr. 

4.  Segments  attenuate,  toothed  throughout,  the  upper  basal  one 
generallv  enlarged  and  free.  Rachis  less  scalv. 

2.  D.  filix  mas  (L.)  Schott. 
L  Lamina  bipinnate-quadripinnatifid. 

2.  Indusium  flat  or  absent. 

3.  Small  species;  lamina  10 — 30  cm.  long,  pinnæ  rarely  more  than 
8  cm.  long  often  3 — 5  cm.  only.  Both  surfaces  more  or  less 
glandular. 

4.  Lamina  deltoid  or  ovate-deltoid  (the  basal  pinnæ  not  con- 
spicuously shorter). 

5.  Indusium  large,  reniform,  grey.  Surfaces  finely  glandulose. 
Most  upper  pinnæ  decurrent;  secondary  segments  or  pin- 
nules broad,  ovate  or  oblong,  subentire  or  toothed,  the  teeth 

close,  rather  obtuse 4.  D.  mexicana  (Pr.)  C.  Chr. 

5.  Indusium  small,  brown  or  absent.  Both  surfaces  densely 
glandulose.  Pinnæ  not  decurrent;  secondary  segments  or 
pinnules  narrow,  linear,  sharply  and  remotely  toothed. 

5.  D.  glandulifera  (Liebm.)  C.  Chr. 
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4.  Lamina  lanceolate  (basal  pinnæ  shorter). 

5.  Sori   not   close   to   the   secondary  veins;    stipe   reddish;    seg- 
ments  unequal-sided,    more  deeply  cut  on  the  anterior  side. 

Underside  paler I.D.  indecora  (Liebni.)  C.  Chr. 

5.  Sori  in  two  rows  close  to  the  secondary  vein;  stipe  stramine- 
ous;   segments  equal-sided,  deeply  cut  on  both  sides.     Both 

surfaces  concolorous 6.  I),  cinnamomea  (Cav.)  C.  Chr. 

3.  Large  species.  Lamina  often  50  cm.  or  more  long,  pinnæ  10  — 25  cm. 

4.  Indusium  persistent 8.  D.patula  (Sw.)  Und. 

4.  Indusium  absent 9.  D.  ulvensis,  Hieron. 

2.  Indusium  very  large,  coriaceous,  hemispherical,  perfectly  concealing 
the  sporangia. 

3.  Surfaces  not  mealy-glandular.    Leaf  with  age  coriaceous,  the  seg- 
ments broad  ,....' 10.  D.  Ma.roni,  Und.  et  C.  Chr. 

3.  Both  surfaces  densely  mealy-glandular.     Leaf  thinner,   finely  cut. 

11.  L>.  Karwinskyana  (Mett.)  O.  Klze. 


1.     Dryopteris  Saffordii  C.  Chr.  Amer.  Fern  Journal  1:  94,  1911. 

Type  from  Peru,  mountains  back  of  Lima,  Arroyo  Railway,  leg.  William 
E.  Safford  i"/i892,  nr.  994  (W). 

Endryopteris  rhizomate  ignoto.  Stipitibus  brevibus,  7— 8  cm.  longis,  stramineis, 
squamis  ovalis,  pallide-luteis,  tenuibus  sparse  instructis.  Lamina  lanceolata,  30  cm. 
longa,  medio  10  cm.  lata,  versus  basin  attenuata,  papyracea  vel  coriacea,  infra 
pallida,  bipinnatifida,  rachi  straminea  superne  sulcata  minute  glandulosa  et  sparse 
squamosa.  Pinnis  oppositis,  sessilibus,  atlenuatis,  acutis,  niediis  5  cm.  longis,  1  — I'/a 
cm.  latis,  inferioribus  sensini  reductis,  magis  remotis,  infimis  2  cm.  longis,  utrinque 
minute  glandulosis,  ad  alam  1  mm  latam  pinnatifidis.  Laciniis  obliquis,  triangular- 
ibus,  acutis,  leviter  serratis,  basali  acroscopica  longiore  et  latiore,  subpinnalifida. 
Venis  inimersis,  indistinctis,  saepe  furcatis,  3—4  jugis.  Soris  majusculis,  medial- 
ibus;  indusiis  reniformibus,  persistentibus,  rufis,  minute  glandulosis. 

A  near  relative  of  D.  filix  mas,  different  by  the  less  cut  lamina,  which  is  nearly 
coriaceous  and  densely  viscid  throughout  by  minute,  glossy  glands. 

2.     Dryopteris  filix  mas  (L.)  Schott. 

Our  common  European  Male  Fern  is  widely  distributed  in  North  America, 
from  New  Foundland  to  Greenland  and  Alaska,  south  to  Michigan  and  South  Da- 
kota and  along  the  Rocky  Mountains  and  the  Pacific  coast  to  Arizona  and  Mexico. 
It  varies  in  North  America  quite  as  much  as  in  Europe,  and  some  of  the  European 
forms  are  also  to  be  found  in  America.  I  shall  not  here  try  to  name  and  describe 
the  different  forms,  but  only  mention  that  some  of  the  forms  of  the  Rocky  Mis. 
dilïer  not  a  little  from  the  type.  Thus  a  peculiarly  looking  variety  is  found  in 
Washington  (Suksi)Orf  nr.  1230,  W)  and  a  large-growing  tripinnalifid  variety,  which 
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closely  resembles  the  var.  affine  (Fisch,  and  Mey.),  occurs  in  the  Rocky  Mts.  (Mon- 
tana, Idaho),  where  rather  typical  forms  also  are  met  with  (Utah,  New  Mexico, 
Arizona,  California). 

hi  Mexico,  where  the  following  species  is  frequent,  true  D.  filix  mas  is  rare; 
the  specimens  referred  here  belong  to  a  form,  which  approaches  the  following 
species,  but  it  does  not  differ  from  D.  filix  mas  in  the  main  characters.  This 
Mexican  form  varies  considerably  in  the  degree  of  cutting,  from  merely  bipinna- 
tifid  to  deeply  tripinnatifid.  Very  large  specimens  collected  by  Schaffner  (B, 
without  exact  locality)  are  not  unlike  the  subspecies  elongata  (Sw.)  and  belong 
perhaps  to  a  distinct  variety. 

State  of  Mexico:  Nevada  de  Toluca,  J.  N.  Hose  and  Painter  nr    7944  (W), 
State  of  Oaxaca:  Sierra  de  San  Felipe,  Charles  L.  Smith  nr.  2076  (W). 
State  of  Puebla:  Ixtaccihuatl,  2G1(I  m.,  F.  Nicolas  nr.  5550  (RB). 

3.     Dryopteris  paleacea  (Sw.)  C.  Chr.  Amer.  Fern  Journal  1:  94,  1911. 

Syn.:     Asjiidium  paleaceiun  Sw.  Syn.  52,  1806;  Fourn.  Mex.  pi.  1:  92,  1872. 

Aspicliiim  parallelogrammiim  Kze.  Linnaea  V-i:    146,  1839. 

üichasiiim  parallelogrammiim  Fée,   Gen.  302  tab.  23  B   fig.  1.    1850 — 52. 

Asi)idiiim  resp.  Nephrodium  fili.v  mas  var.  parallelogrammiim  resp.  palea- 

ceiim   auctt.    plur. 

Aspidiam  crinitum  Mart,  et  Gal.  Mém.  Ac.  Brux.  lô:  66  tab.  17,  fig.  2,  1842. 

Aspidiiim  Pseudo-Filix-mas  Fée,  8  mém.  103,  1857. 

Aspidiiim  chrysocarpon  Fee,  8  mém.  103,  1857. 
Type  from  Peru  (Lagasca).     Not  seen. 

It  is  beyond  question  that  A.  paleaceiim  Sw.  is  identical  with  A.  parallelo- 
grammiim Kze.  from  Mexico,  leg.  Karwinskv  (B!).  The  specific  name  lias  been 
attributed  to  Don,  who  under  that  name  described  a  similar  form  from  Himalaya 
(Prod.  Fl.  Nepal.  4,  1825),  which  is  A.  patentissimum  Wall. 

In  treating  this  widely  distributed  American  fern  as  a  species,  which  by  most 
authors  is  referred  to  D.  filix  mas  as  a  variety,  I  have  several  reasons  for  doing 
so.  It  is  very  often  identified  with  Central-Asiatic  forms  of  D.  filix  mas,  espe- 
cially with  the  varieties /ja/e/i/zssima  ami  fibrillosa  Clarke;  I  have,  however,  never 
seen  Asiatic  forms,  which  entirely  agree  with  the  American  one.  D.  paleacea  is  a 
rather  uniform  species,  which  constantly  dillers  from  D.  filix  mas  by  the  following 
characters:  1)  Stipe  and  rachis  very  densely  clothed  with  1 — 2  cm.  long,  narrow, 
blackish  or  reddish,  glossy,  divaricating  scales,  2)  lamina  always  bipinnatifid,  never 
bipinnate,  3)  pinnæ  not  widened  at  base,  long  acuminated  and  sharply  serrated  to 
the  very  apex,  the  lower  ones,  which  are  somewhat  reduced,  not  subdeltoid,  4) 
segments  with  parallel,  entire  or  very  faintly  toothed  edges,  the  apex  truncate  with 
3 — 5  short  teeth,  the  basal  ones  not  enlarged  and  lobed  (still  often  with  an  interne 
auricle),  rarely  free,  5)  texture  chartaceous  or  coriaceous.  —  The  indusium  is  large 
and   often    biscutelloid  (as  Fee  termed  it),   which    is   especially  the  case  in  the  an- 
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dine  specimens.  It  is  not  fixed  exactly  in  the  centre;  the  sinus  extends  over  the 
middle  and  reaches  nearly  a  shallow  sinus  on  the  opposite  side  of  the  indusium, 
thus  the  indusium  appears  to  be  cleft  into  two  halves.  Fee's  figure  (Gen.  Fil.  tab. 
23  B)  gives  a  good  illustration  of  an  extreme  form.  A.  Braun  founded  a  new  sec- 
tion Dichasiiim  on  this  character  (Flora  1841  :  710),  and  Fi';e  considered  it  being  of 
generic  value.  I  can  not  at  all  agree  in  this;  in  young  specimens  the  indusium 
are  of  the  common  filix-mas  type,  but  growing  older  it  is  cleft,  before  falling,  in 
the  said  manner.     Still  it  seems  to  be  a  good  specific  character. 

D.  paleacea  varies  in  size  and  colour  of  the  scales  but  is  otherwise  fairly 
constant.  It  is  apparently  not  rare  in  the  Andes  from  Mexico  to  Peru  and  Bolivia; 
it  is  found  at  high  mountains  of  Jamaica  and  Haïti,  and  again  in  Southern  Brazil. 
The  Hawaiian   plant  referred    hereto,   Lastrea  Iruncala  Brack.,   is  scarcely  identical. 

I  have  seen  the  following  specimens  : 

San  Domingo:  infra  Valle  nuevo,  1900  ra.,  Eggers  nr.  2306  (B). 

Jamaica:    Summit   of  Blue  Mountain  Peak,  Ma.xon  nr.  1411   (W  :=  Underwood  nr.  2M\);    W.  Harris 

nr.  7486  (W);  Hart  nr.  670  (W). 
Mexico:  Valle  de  Mexico,  Schaffner  nr.  8.'>  (B|,  Hartvveg  nr.  570  (B),  Uhde  nr.  180  et  236  (B)  —  Foret 

de   San   Nicolas,    Bourgeau  nr.  1041   (B,  H,  W)  —    Pico  de  Orizaba,    Liebmann  nr.  2393  (H) 

—  Oaxaca,  Galkotti  nr.  6348  (B  =  A.  crinitum  M.  et  G.)  —  Ehrenbfrg  (B  =  A.  paralle 
logrammum  Kze.  —  Hidalgo,  Trinidad,  Pringle  nr.  8750  (B,  H,  W)  —  Ixtaccihuatl,  C.  A. 
PuRPUS  nr.  10  (W)  —  Oaxaca,  Cerro  de  San  Felipe,  C.  Gonzatti  and  V.  Gonzalez  nr.  530 
(W)  —  Chiapas,  San  Cristobal,  Collins  and  Doyle  nr.  136  (W). 

Guatemala:     Volcan  de  Agua,  33—3600  nr.,   Maxon  and  Hay  nr.  3712  (W)  —  Depart.  Quiche,  San  Mi- 
guel Uspantan,  6000',  Heyde  et  Lux,  ed.  Donn.  Smith  nr.  3244  (W). 
Costa  Rica:  Forêts  de  Barba,  Pittier  nr.  1933  (B,  W)  —  Cerro  de  Las  Vueltas,  Pittieu  nr.  10604  (W) 

-  El  Paramo,  Pittier  nr.  10621  (W)  —  forêts  de  Copey,  2670  m,  Tonduz  nr.  11800  (W)  — 
J    J.  Cooper  (W). 

Panama,  Maxon  nr.  5275  (W). 

Colombia,  Hartweg  nr.  1512  (B)  —  Boqueron-Bogota,  Stübel  nr.  457  (B)  —  Bogota,  Karsten  (Bj. 

Venezuela,  prov.  de  Pamplona,  Fungk  et  Schlim  nr.  1372  (RB,  L). 

Peru,  DiiMBEY  (B),  Ruiz  (B,  W),  Agapata,  Lechler  nr.  2020  (B). 

Bolivia,  Mandon  nr.  71   (B)  —  Tunari  Mts.,  O.  Kuntze  (B)  —  M.  Bang  nr.  1784  (B,  W). 

Argentina:  Sierra  de  Tucuman,  P.  G.  Lorentz  (B). 

Brazil:    Rio,  Glaziou  nr.  4432,  7333    B,  H)  —  E.  Brunet  nr.  53  (B)  —  Serra  de  Itatiaia,  P.  Dusén  nr. 

428  (Rg,  W)  —  Theresopolis,  Th.  de  Moura  nr.  60  (B)  —  Minas  Geraes,  Caldas,  Regnell  nr. 

Ill  1451  b  IB,  Rg,  W);  Mosén  nr.  2180  (H,  Rg). 

4.     Dryopteris  mexicana  (Pr.)  C.  Chr.  comb.  nov.  —  Fig.  1. 

Syn.:     Nephrodiuin  mexicanum  Pr.  Rel.  Haenk.   1:    38,  1825  (non  auctt.). 
Aspidium  flaccidum  Fourn.    Bull.  Soc.  Fr.  27;    328,   1880. 
Nephrodiuin   Fournieri   Bak.  Ann.  Bot.  ô;   317,  1891. 
Dryopteris  Fournieri  C.  Chr.  Ind.  260,  1905. 
The   type-specimen    of  this   species   was   collected    in  Mexico  by  Haenke.     I 
have   seen   in    Herb.  Presl   a   single    leaf  labelled:    '^ Nephrodinm   mexicanum  Presl, 
rel.  haenk.  I:    In  Mexico  (Hænke)",   which   I   regard  as   typical.     It   does  not  agree 
with  the  forms  generally  referred  to  D.  patula  v.  mexicana,  but  it  is  not  essentially 
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from  A.  flaccidum  Fourn.,  based  on  Schaffner  nr.  85,  1877,  San  Luis  Potosi  (herb. 

Paris!).     Pringle   nr.  11773   from    Eslaba,   Federal  District,   is  probably  the    same. 

The  species   is  perhaps   not  different   from  D. 

cinnamomea,  witli  which  it  agrees  by  its  small 

size,  thin  texture  and  large,   grey  indusia  ;    it 

differs  mainly  bj'  its  deltoid  lamina,  lanceolate 

scales   of  the  stipe   and    the   less   cut  lamina; 

most   pinnæ  are  decurrent   in  a  narrow  wing 

to  the  rachis,  and  only  the  basal  pinnules  of 

the  lower  pinnæ  are  free. 


Fig.    1.     D.   mexicaim  (Pr.)  C.   Chr.     Part   of 

the    type-specimen    of  A.    flaccidum    Fourn. 

X*/ô,  and  pinna  x  I'Is. 


5.    Dryopteris  glandulifera  (Liebm.) 
C.  Chr.   Ind.  267.  1905. 

Syn.     Polypodium  glanduliferum  Liebm. 
Vid.  Selsk.  Skr.  V.  1:  206.  1849. 

Mexico,  inter  Comaltepec  et  Trapiche 
de  la  Concepcion,  Dep.  Oajaca,  leg.  Liebmann 
nr.  2395  (H,  type).  —  Morelos,  Cuernavaca, 
H.  Ross  nr.  287  (CC). 

Perhaps  a  small  form  of  the  large  D. 
patula  var.  Hossii.  In  the  specimens  leg.  Ross  indusia  are  clearly  seen.  The  species 
resembles  very  much  Ü.  hirla  and  allied  species  of  Ctenitis,  but  the  venation  and 
pubescence  is  that  of  Eiidryopieris. 

6.    Dryopteris  cinnamomea  (Cav.)  C.  Chr.  Amer.  Fern  Journal  1:  95.  1911. 

Syn.     Tectaria  cinainomea  Cav.  Descr.  pi.  252.  1802. 

Aspidium  aihyrioides  Mart,  et  Gal.  Mém.  Ac.  Brux.  10:  67  tab.  18.  1842. 
Dryopteris  athyrioides  O.  Ktze.  Rev.  3:  811.  1891;  C.  Chr.  Ind.  253. 
Athyriiim  sphaerocarpon  Fée,  Gen.  186.  1850 — 52;  Fourn.  Mex.  pi.  1:  101. 
Nephrodiiim  sphaerocarpum  Hk.  spec.  4:    139.  1862;    Hk.  Bak.  Syn.  277. 
Aspidium  agatolepis  Fée,  8.  mém.  106.  1857. 
Aspidium  mexicanum  Kze.  Linn.  13:   147  (ex  descr.). 
'?  Polystichum  cystopteroides  Nees,  Linn.  19:  685. 
Type  from  Mexico:   Chalma,  leg.  Luis  Née  (fragment  in  Herb.  Sw.  S.!). 
In  Ark.  for  Bot.  9"  :  43  I  have  said  that  T.  cinnamomea  Cav.  probably  is  the 
same   as  Asp.   athyrioides  M.  et  G.;   now  I  have   no  doubt   that   the   two  names  are 
synonyms.     I  add  here  the  original  description  of  T.  cinamomea  Cav. 

Tectaria  cinamomea  foliis  tripinnatis  glabris,  foliolis  linearibus  acutis:  fructi- 
ficationibus  solitariis.  f 

La  planta  es  lampifia;  los  peciolos  delgados,  amarillentos;  las  hojas  de  color 
de  canela  tres  veces  pinadas,  de  un  pie  de  largo  con  mas  de  medio  de  ancho,  sin 
contar   los   peciolos;    las  hojuelas  son   estrechas,   de   dos  â   quatro  lineas  de  largo, 


n.  K.  I>.  Vidensk.  Selsk.  Skr..  7-  R.-ekke,  naturvidensk.  og  ni.ithem.  Afd.  X. 
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terminadas  en  una  puntita.  Las  fructificaciones  solitarias  en  dos  lineas  immediatas  al 
nervio  principal  de  las  pinulas  secundarias.  Los  puntos  son  redondos  come  igualmente 
sus  tegumenlos.   Don  Luis  Née  la  encontre  junto  à  Chalma.  pueblo  de  la  Nueva-Espana. 

The  best  character  of  the  species,  the  position  of  the  sori,  was  clearly  described 
by  Ca  VANILLES.  Fée  renamed  the  species  of  Martens  and  Galeotti,  referring  it  to 
Aihijrium,  because  the  indusium  is  sometimes  subhippocrepiform.  A.  agatolepis  is 
the  same  according  to  specimens  so  named  by  Fournier  (Bourgeau  nr.  1164).  D. 
cinnamomea  is  exclusively  a  Mexican  species  and  is  very  variable.  The  typical 
form  can  shortly  be  described  thus:  Rhizome  oblique,  like  stipe  densely  clothed 
with  large  (up  to  2  cm.  long),  ovate-acuminate,  concolorous,  red-yellow,  thin  and 
glossy,  entire  scales.  Stipe  stramineous,  10 — 15  cm.  long.  Lamina  lanceolate  or 
subdeltoid,  firmly  herbaceous  or  membranous,  without  hairs  but  more  or  less 
finely  glandular  on  both  sides  by  minute,  glossy,  whitish  glands,  especially  on  the 
costæ  beneath,  fully  tripinnate,  about  20cm.  long  by  10cm.  broad;  the  pale  rachis 
and  the  green  costæ  beneath  with  some  few  small  scales.  Pinnæ  opposite,  the 
lower  somewhat  shortened,  the  longest  5—8  cm.  long,  2 — 3  cm.  broad,  deltoid-oblong, 
mostly  equal-sided  or  somewhat  reduced  on  the  lower  side  at  base.  Pinnules 
oblong  or  subdeltoid,  the  lower  ones  free,  the  upper  decurrent;  free  pinnules 
equal-sided,  fully  pinnate  at  base;  segments  III  entire  or  toothed,  acute,  ascending. 
Veins  indistinct,  forked  in  the  segments.  Sori  nearly  always  solitary  in  the  segment 
close  to  the  secondary  midrib,  furnished  with  a  large,  flat,  greyish,  finely  glandulose 
indusium,  which  is  as  a  rule  truly  reniform  but  sometimes  subhippocrepiform. 
In  mature  leaves  the  indusium  appears  often  to  be  lateral  (cystopteroid),  because 
the  sporangia  come  out  at  one  side  only,  viz.  that  opposite  the  sinus. 

This  typical  form  seems  to  be  well-marked  and  not  easily  to  confound  with 
the  much  larger  and  less  finely  cut  D.  patiila  mexicana;  the  best  characters  are 
the  position  of  the  sori  and  shape  of  indusium,  the  equal-sided  free,  lower  pinnules 
and  the  finely  glandular  surfaces.  —  The  following  specimens  seen  are  typical: 

Mexico:  State  of  Me.xico,  near  Toluca,  J.  N.  Rose  and  Painter  nr.  6807  (W)  —  Durango,  Tejameu, 
Edw.  Palmer  nr.  506  (W)  —  Hidalgo,  Sierra  de  Pachuca,  Pringle  nr.  13815  (H,  W)  and 
J.  N.  Rose  and  Painter  m.  6745  (W)  —  Morelos,  Sierra  de  Tepoxlan,  Rose  and  Painter 
nr.  7257  (W)  —  Miclioacan,  hills  of  Patzuaro,  Pringle  nr.  3362  (W)  —  Chihuahua,  Arroyo 
Ancho,  Sierra  Madre,  Pringle  nr.  1445  (W),  1712  (S)  —  Barranca  de  Santa  Fée,  Bourgeau 
nr.  1164  (H)  —  Montezuma  près  Cuantepec,  Bourgeau  nr.  1165  (H). 

7.    Dryopteris  indecora  (Liebm.)  C.  Chr.  Ind.  272.  1905. 
Syn.     Lastrea  indecora  Liebm.    Vid.  Selsk.  Skr.  V.  1:    272.    1849. 
Aspidium  indecorum  Fourn.    Mex.  pi.  1:   97.  1872. 
Aspidium  inquinans  Fée,  8  mém.  106.  1857  (teste  Fournier). 
Mexico,  Yavesia,  Dep.  Oajaca,  7  —  7500  ft.,  leg.  Liebmann  nr.  2417  (H!) 
A   very  doubtful  species  based   on  three  imperfect  leaves.     It  may  be  a  form 
of  D.  cinnamomea.     Hieronvmus  describes  (Hedwigia  4C:    346.    1907)    a  var.  obtusa 
from  Colombia,  Stübel  nr.  110,  which  I  have  not  seen. 
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8.    Dryopteris  patula  (Sw.)  Und.  Our  nat.  Ferns  ed.  IV.  117.  1893. 

Syn.     Aspidium  patiilum  Sw.  Vet.  Akad.  Handl.  1817:  64. 
Lastrea  polystichoides  Pr.    Epim.   38.    1849! 
Aspidium  imbecile  Kze.  ;  Ettingsh.  Farnkr.  tab.  107,  fig.  10,  tab.  109  f.  1.  1865! 

Tj'pe  from  Brazil:  Minas  Geraes,  leg.  Freyreiss  (S!). 

To  tilis  species  I  refer  a  long  series  of  forms,  several  of  which  are  no  doubt 
good  species.  The  Brazilian  type  is  thin-leaved,  finely  glandular  throughout,  the 
under-surface  not  much  paler  than  the  upper  one;  pinnæ  about  equal-sided,  the 
pinnules  more  deeply  lobed  on  the  anterior  side,  the  segments  broad,  shallowly 
toothed;  indusium  rather  small,  reddish,  densely  glandulose. 

Minas  Geraes:  Caldas,  Mosen  nr.  2183  (H)  —  Serra  da  Piedade,  Warming 
nr.  871  (H).   -  Glaziou  nr.  15759  (H). 

Best  agreeing  with  the  type  is  a  plant  from  Jamaica,  Hart  nr.  153  (W). 
It  is  smaller  and  densely  glandular  throughout. 

In  Mexico  and  the  Andes  southwards  a  number  of  forms  occur,  which  are 
described  under  several  names  but  which  I  have  failed  to  distinguish  with  certainty. 
The  nomenclature  is  very  confuse.  Most  authors  refer  the  different  forms  to  a 
single  species,  D.  patula  or  Nephr.  mexicamim;  as  shown  above  I  believe  that 
Presl's  species  is  the  same  as  Asp.  flaccidum  Fourn.  and  probably  specifically 
difl'erent  from  D.  patula.     I  shall  mention  some  of  the  more  characteristic  forms. 

1.  Very  near  the  Brazilian  type,  but  larger;  pinnæ  up  to  25  cm.  long,  like  the 
pinnules  unequal-sided  at  base;  surfaces  slightly  glandulose,  the  indusia  large,  flat, 
often  peltate,  finely  glandular.     Here  I  refer: 

Aspidium  paupertinum  Kze.  Linn.  18:  345.  1844,  and 

Aspidium  apertum  Fée,  8  mém.   106.  1857; 

Dryopteris  aperta  C.  Chr.  Ind.  252.  1905. 

Mexico:  Oajaca,  inter  Comaltepec  et  Trapiche  de  la  Concepcion,  Liermann 
nr.  2404  (H)  —  Orizaba,  Izhuatlanzillo,  Bourgeau  nr.  2360  (H). 

Aspidium  leptorachis  Kze.  Linn.  18:  346.  1844  is  evidently  a  less  cut  form  of 
the  same.  The  short,  obtuse  pinnules  are  deeply  serrated,  scarcely  pinnatifid. 
Aspidium  roseum  Fourn.  Mex.  pi.  1:  97.  1872  is  probably  also  belonging  here. 

2.  var.  chaerophylloides  (Moritz)  Bak.  Syn.  276. 

Like  the  preceding  form,  but  surfaces  and  indusia  not  glandulose.  It  varies 
in  size  and  cutting. 

Guatemala:  Alta  Vera  Paz,  Cubilquitz,  v.  Tuerckheim  ed.  Donn.  Smith  nr.  8643,  8G4,')  (W)  —  Jalapa, 
Laguna  de  Ayarza,  Heyde  et  Lux  ed.  Donn.  Smith  nr.  4081  (W)  —  Alta  Vera  Paz,  Coban, 
V.  Tuerckheim,  ed.  Donn.  Smith  nr.  703  (W);  v.  Tuerckheim  nr.  11  1370  (W)  —  Dept. 
Santa  Rosa,  Sambrerito,  Heyde  et  Lux  ed.  Donn.  Smith  nr.  6408  (\Vj. 

Nicaragua:  He  d'Omotépé,  Levy  nr.  207  (H), 

Costa  Rica:  Bords  du  Rio  Torres  à  San  José,  Tonduz  nr.  9791  (W)  —  Haie  prés  San  José,  Tonduz 
9780  (W)  —  Haies  à  la  Verbena  près  Alajuelita,  Tonduz  nr.  8790  (W)  —  Alajuela,  Alfaro 
ed.  Donn.  Smith  nr.  6031  (W)  —  Alto  del  Sacatal,  Pittier  nr.  10547  (W)  —  San  .José, 
Biolley  nr.  102  (C,  CC,  H,  W)  —  Tablazo,  Biolley  nr.  74  (C,  CC,  W). 
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Colombia:  Santa  Marta,  H.  H.  Smith  nr.  1038  (Rg). 
Ecuador:  Nieblj-,  Sodiho  (KB). 

var.  Rossii,  n.  var. 

Under   the   name  D.  Rossii  I  have  described  a  Mexican  fern  as  a  new  species 

after  specimens  collected  in  Morelos;  Cuernavaca,  Santa  Maria  by  H.  Ross  nr.  279 

(Herb.  Munich,    CC);    my   description    is  till    now    not   published.     Comparing   my 

specimen   with  several    other  specimens  from  Mexico  I  fear  that  my  proposed  new 

species   cannot   be   distinguished   specifically  from   the  Mexican   form    of  D.  patiila, 

Aspid.    apertum  Fée,   although   the    typical   form    looks   very  distinct.     It  differs  by 

the  deeply   cut  lamina,    which  is  distinctly  glandular  on  both  surfaces,  by  its  very 

unequal-sided  pinnæ  and  pinnules,  and  especially  by  its  narrow,  toothed  segments; 

under  surface  pale  or  even  glaucous;  stipe  and  rachis  reddish,  clothed  with  narrow 

scales.      Indusium   small,    reddish.   —    The  lamina    is  generally   deltoid    in    outline, 

firm.  —  This  is  nearly  exactly  a  D.  glandiilifera  on  an  enlarged  scale,  —  the  basal 

pinnæ  are  up  to  15  cm.  long  —  and  it  also  comes  near  to  certain  forms  of  D.  cin- 

namomea,  from  which  it  differs  by  its  larger,  deltoid  lamina,  pale-green  underside, 

position  of  sori  and  unequal-sided  pinnules. 

Mexico:   State  of  Mexico,    Hac.   de   la  Encarnacion,    Rose  and  Painter  nr.  8477  (\V);  near  Tultenango, 
Rose  and  Painter   nr.  78(11  (W)   —  Puebla,  IxtaccihuatI,  2160  m.    F.  Nicolas  nr.  5549  (RB) 

—  Jalisco,  near  Guadalajara,  Edw.  Palmer  nr.  288  (W),  Rose  and  Painter  nr.  7319  (Wj; 
Rio  Blanco,  Edw.  Palmer  nr.  149  (W);  between  Colotlan  and  Bolanos,  J.  N.  Rose  nr.  2837 
(W)  —  Morelos,  Cuernavaca,  H.  Ross  nr.  279  (CC)  —  Michoacan,  Mt.  Patamban,  E.  W.  Nelson 
nr.  6590  (W)  ;  Patzcuaro,  Pringle  nr.  3362  (W);  near  Morelia  in  different  localities, 
F.  Arsène  (RB). 

Arizona:  Huachuca  Mts.,  Conservatory  Canyon,  Lemmon  (W)  —  (A  small  form  near  D.  glandiilifera). 

9.    Dryopteris  ulvensis  Hierou.  Hcdwigia  4(j:  346  lab.  7  fig.  18.  1907. 

Type  from  Ecuador,  in  valle  Pastaza,  StObel  nr.  848  (B). 
This    I    have    not    seen.      It    is    certainly    closely    allied    to    Ü.  patiila    but    is 
described  as  exindusiate. 

10.    Dryopteris  Maxoni  Underw.  el  C.  Chr.  Amer.  Fern  Journal  1:  96.   1911. 

Type  from  Mexico:  Morelos  canyons  above  Cuernavaca,  5500  f I.,  leg.  Pringle 
nr.  6190  (W!  also  S).  — 

other   specimens  seen:   type  locality,   J.  N.  Rose   and   Painter   nr.   6920   (W')  ;   TIatzalan  bei  Tepotzlan, 
Morelos,   C.  et  E.  Seler  nr.  4518  (B)   ~    Michoacan:  Coru  Station,  Pringle  nr.  8846  (S,  W; 

—  Jalisco:  near  Etzatlan,  Rose  and  Painter  nr.  7597  (W)  —  Verj'  numerous  specimens 
were  collected  in  different  localities  near  Morelia  by  J.  Arsène  (RB,  CC). 

Eudrgopteris  rhizomate  crasso,  obliquo,  sparse  squamoso.  Stipilibus  crassis, 
slramineis,  3 — 4  dem.  longis,  teretibus,  squamis  integris,  ovatis,  siccis,  pallidis  (vel 
in  centro  atrofuscis)  sparse  instruclis.  Lamina  deltoidea  vel  deltoideo-ovata  vel 
ovato-lanceolata,  4  —  6  dem.  longa,  chartacea  vel  coriacea,  pallide  viridi,  pilis  omnino 
destituta,    ad    rachin    costasque    infra    squamis    pallidis,    parvis    onusta,    bipinnata- 
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tripinnatifida.  Pinnis  suboppositis,  parum  erectis,  basalibus  subovatis  vix  abbreviatis, 
medialibus  a  basi  ad  apicem  acutum  attenuatis,  omnibus  breviter  petiolatis  equila- 
teralibus,  maximis  ad  15  cm.  longis,  Pinnulis  remotis,  equilateralibus,  inferioribus 
liberis  basi  contractis,  medialibus  decuirentibus  superioribus  confluentibus,  fere  ad 
costulam  pinnatifidis.  Laciniis  oblongis  integris  vel  ad  apicem  truncatum  saepe 
dentatis.  Venis  furcatis.  Soris  1—2  in  lacinia;  indusiis  magnis,  coriaceis,  hemi- 
sphæricis,  reniformibus,   minute  glandulosis. 

A  very  distinct  species,  well-marked  by  the  very  large,  coriaceous,  hemispherical 
indusia,  which  perfectly  conceal  the  sporangia.  By  this  character  it  resembles  D. 
Karwinskyana,  which  is  quite  different  in  habit  and  pubescence.  —  Very  characteristic 
are  the  thick,  straw-coloured,  somewhat  fleshy  stem  and  rachis. 

11.    Dryopteris  Karwinskyana  (Mett.)  O.  Ktze.  Rev.  2;  813.  1891; 

C.  Chr.  Ind.  272. 

Syn:     Aspidium  Karivinskyanum  Mett.  Aspid.   nr.  141.  1858. 

Lastrea  mexicana  Liebm.  Vid.  Selsk.  Skr.  V.  1:  272.   1849. 

A  most  distinct  species  with  a  finely  cut,  thin  lamina,  which  throughout  is 
covered  by  unicellular,  cylindrical,  hairlike  glands.  The  sori  are  hemispherical 
and  conceal  the  sporangia. 

Mexico:  Comaltepec,  Dept.  Oajaca,  Liebmann  nr.  2.S96  (H1. 

Guatemala:  Dept.  Santa  Rosa,  Rio  de  los  Esclavos,  Heyde  et  Lu.\  ed.  Donn.  Smith  nr.  4426;  Mataquescuintla, 

Heyde  et  Lu.\  ed.  Donn.  Smith  nr.  6405  (W). 
Nicaragua:  He  d'Omotépé,  Levy  nr.  132  i^H). 


Unknown  species  of  uncertain  position. 

Dryopteris  Wolfii  Hieron.  Hedwigia  4(>:  344  tab.  7  fig.   17.  19U7. 

Type  from  Ecuador,  StObel  nr.  770,  919  et  998  (B). 

By  the  author  compared   to  D.  marginalis,  but  the  description  and  the  figure 
do  not  agree  perfectly  with  the  characters  of  Eudryopteris. 

Aspidium  Huberi  Christ,  Hedwigia  40:   192.  1906.    - 
Type  from  Amazonas,  Alto-Purus,  Huber  nr.  4514. 


Subgenus  2.     StigmatOptcnS  C.  Chr.  Bot.  Tids.  39:  292.  1909  (as  genus). 

In  1909  (loc.  cit.)  I  proposed  to  refer  to  a  proper  genus,  Stigmatopteris,  a 
number  of  tropical  American  ferns,  which  show  several  characters  by  which  they 
differ  from  species  of  Dryopteris  :  the  lack  of  simple  hairs,  the  serrated  apex  of 
the    pinnæ,    the    pellucido-punctate    lamina    and    the    peculiar   venation,    the  veins 
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terminating  in  tlie  leaf-tissue  in  a  clavate  apex,  not  reaching  the  margin  and,  in 
some  species,  irregularly  anastomosing.  In  lack  of  simple  hairs  and  in  the  structure 
of  the  scales  Stigmatopteris  resembles  Endrgopleris,  but  the  venation  and  the  exindusiate 
sori  are  quite  different.  I  am  fully  convinced  that  Stigmatopteris  is  a  very  natural 
genus  (perhaps  even  not  a  member  of  the  Dryopterideae),  but  as  the  same  can  be 
said  of  several  other  subgenera  of  Dryopteris  dealt  with  in  this  paper  it  is  best 
for  the  sake  of  uniformity  of  treatment  to  place  Stigmatopteris  here  among  the 
other  subgenera. 

Since  the  publication  of  my  paper  on  Stigmatopteris  I  have  seen  some  other 
species,  which  belong  here.  It  is  very  interesting  to  note  that  some  of  these 
species  are  indusiale,  but  the  indusia  are  not  reniform  as  in  Dryopteris  but 
peltate,  large  and  circular,  fixed  at  the  centre,  as  a  rule  coriaceous  and  glabrous, 
the  edges  often  upcurved.  Species  with  such  indusia  have  commonly  been  referred 
to  Polystichum,  but  there  exists  no  species  of  true  Polystichum  having  a  similar 
habit.  In  general  habit  the  species  here  in  question  do  not  differ  from  Stigmatopteris 
rotimdaia  and  allied  species,  and  as  to  all  other  characters  they  fully  agree,  inter 
alia  also  in  the  variable  venation  and  in  the  presence  of  immersed  glands.  Fée 
has  named  provisionally  a  plant  from  Guiana  Peltochlaena  nephrodiiformis,  which 
no  doubt  belongs  here.  I  can  not  say  definitely  what  his  species  may  be,  but  I 
use  here  his  name  Peltochlaena  for  a  section  of  Stigmatopteris  including  those 
species  having  peltate  indusia.  It  must  be  remembered  that  the  very  large  indusia 
soon  fall,  and  a  fertile  leaf  with  all  indusia  fallen  could  as  well  be  referred  to 
Eustigmatopteris. 

The  genus  (subgenus)  thus  can  be  divided  into  two  groups: 

1.  Eustigmatopteris.     Sori  exindusiate.     Leaves  as  a  rule  thin. 

2.  Peltochlaena  (Fée).  Sori  furnished  with  large,  circular,  peltate  indusia. 
Leaves  generally  papyraceous  to  coriaceous. 

In  my  former  paper  I  have  exclusively  dealt  with  the  species  of  the  former 
group  and  I  have  there  mentioned  and  illustrated  12  species.  Since  then  I  have  exam- 
ined the  type-specimens  of  some  species  described  by  Hooker  and  Baker,  and  the 
number  of  species  known  to  me  is  now  17,  which  are  all  enumerated  below  and 
arranged  in  a  key.  For  descriptions,  synonymy  and  distribution  of  the  12  species 
I  refer  to  my  former  paper. 


Key. 

1.  Sori  exindusiate.     Lamina  of  most  species  herbaceous  or  membranous. 

Eustigmatopteris. 
2.  Pinnæ  nearly  entire,  serrated  or  lobcd  not  more  than  '  s  of  the  way 
down  to  the  midrib,  seldom  a  little  more. 
3.  Sori  round,  not  confluent;  veins  free. 

4.  Only  the  uppermost  pinnae  with  a  shortly  decurrent  base. 
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5.  Pinnæ  linear,  slightly  lobed;  lobes  broader  than  long,  oblique, 

as  a  rule  faintly  crenulate  or  obtusely  dentate.     Veins  2 — 5. 

6.  Veins  short.     Pinnæ  not  or  shortly  auricled  at  the  upper 

base. 

7.  Pinnæ  25  cm.  long  by  2'/'2  cm.  broad;  veins  4 — 5-jugate, 

rather  patent;  sori  medial 12.  S.  rohindata  (Willd.)  C.  Chr. 

7.  Pinnæ  12 — 18  cm.  long  by  T'/i— 2  cm.  broad;  veins 
2— 4-jugale,    more   erect,   often  very  short  and  distant; 

sori  near  the  midrib 13.  S.  Carrii  (Bak.)  C.  Chr. 

6.  Veins  longer,  ascending.    Pinnæ  with  a  large,  broad  auricle. 

27.  D.  sancti  gabrieli  (Hk.)    C.  Chr. 
5.  Pinnæ  linear  or  lanceolate,   lobed  Vs — ^k  of  the  way  down; 
lobes  generally  longer  than  broad.     Veins  5 — 7  jugate. 
6.  Pinnæ    lanceolate,    12  —  18   cm.   long,    3   cm.    broad,    with 
close,    entire,    falcate    lobes.      Veins   6— 7-jugate.      Light- 
green    14.  S.  tijuccana  (Raddi)  C.  Chr. 

6.  Pinnæ  linear  or  lanceolate   with   more   or  less  répand   or 
dentate  lobes.     Colour  dark-green. 

7.  Pinnæ  narrow-linear;  lobes  patent  with  open  sinuses 
between.  Veins  about  5  to  a  side.  Sori  inframedial. 
Immersed  glands  verj'  large.     Brazil. 

15.  S.  prionites  iKze.)  C.  Chr. 
7.  Pinnæ  linear-lanceolate,   broadest   at  the  middle;   lobes 
falcate,  rather  close.     Andine  species. 
8.  Sori  medial  without  paraphyses.    Lobes  falcate,  more 

or  less  dentate 16.  S.  nephrodioides  (Kl.)  C.  Chr. 

8.  Sori  inframedial  with  articulated  paraphyses.    Lobes 

narrow,  falcate,  répand 17.  S.   Michaelis  (Bak.)  C.  Chr. 

4.  Most   pinnæ   with    a    long   decurrent    base,    those    of  the  upper 
third  of  the  leaf  connected  by  a  broad  wing  to  the  rachis. 
5.  Pinnæ  deeply  lobed  with  narrow,  répand  lobes. 

17.  S.  Michaelis  (Bak.)  C.  Chr. 
5.  Pinnæ  subentire,  serrate  or  slightly  lobed. 

6.  Pinnæ   approximate,    linear,    serrate,    about    15  cm.   long, 

2''2  cm.  broad 18.  S.  longicaiidata  (Liebm.)  C.  Chr. 

6.  Pinnæ  distant,  about  15  cm.  long,  3  — 4  cm.  broad,  subentire 
or  irregularly  crenate    or  slightly  lobed  ;    veins  frequently 

anastomosing    19.  S.  alloëoptera  (Kze.)  C.  Chr. 

3.  Sori  confluent  ;  venation  meniscioid 20.  S.  opaca  (Bak.)  C.  Chr. 

2.  Pinnæ  incised  to  a  narrow  wing  to  the  costa,   or  lamina  bipinnate- 
tripinnatifid.     Veins  often  furcate. 

3.  Lamina  bipinnatifid  with  toothed  or  lobed  segments. 
4.  Sori  without  indusium-like,  inferior  scale. 

5.  Segments  generally  toothed  throughout,  separated  by  broad, 
open  sinuses,  somewhat  contracted  above  the  widened  base, 
5 — 7    mm.    broad.      Lower    basal    segment    of    most    pinnæ 

considerably  reduced.     Brazil 21.  S.  caudata  (Raddi)  C.  Chr. 

5.  Segments  close,  up  to  1  cm.  broad,  sharply  toothed  at  their 
apex,  the  edges  entire  or  faintly  crenate.   Lower  basal  segment 

scarcely  abbreviated.     Andes 24.  S.  pellacido-piinctata  C.  Chr. 

4.  Most   sori   with   an    inferior,   indusium-like  scale;    Andine   and 
West  Indian  species. 
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5.  Lower  basal  segment  of  most  pinnæ  abbreviated.    Segments 
patent   or   oblique,   not   contracted    above   their  base  ;   costæ 

and  costulæ  beneath  rather  scaly 22.  S.  ichtiosma  (Sod.)  C.  Chr. 

5.  Basal  segments  both  much  enlarged;  sterile  leaf  tripinnatifid, 
fertile   one   with    narrow,   crenatc   segments;    costæ   beneath 

sparsely  scaly 23.  S.  contracta  (Christ)  C.  Chr. 

3.  Lamina  bipinnale  with  lobed  pinnulæ 25.  S.  prasina  (Bak.)  C.  Chr. 

1.  Sori  furnished  with  large,  circular,  peltate  indusia,  which  are  deciduous 

and  often  not  found Peltochlaena. 

2.  Veins  anastomosing  about  as  in  Goniopteris.     Pinnæ  irregularly  cut, 

subentire  or  deeply  lobed 2(5.  D.  varians  (Fée)  O.  Ktze. 

2.  Veins  free.     Pinnæ  regularly  serrulate  or  lobed. 

3.  Lamina     membranous.       Pinnæ     15 — 20    cm.    long,    broadly    and 
shallowly  serrate  with  a  broad  auricle  at  the  upper  base. 

27.  D.  sancti-gabrieli  (Hk.)   C.  Chr. 
3.  Lamina  coriaceous.    Pinnæ  10 — 12  cm.  long,  lobed  about  halfway 

down  to  the  midrib,  scarcely  auricled  .   28.  D.  subobliqaata  (Hook.)  O.  Ktze. 


Group  1.    Eustigniatopteris  (species  12 — 25). 

12.    Stigmatopteris  rotundata  (Willd.)  C.  Chr.  Bot.  Tids.  29:  297  fig.  2.  1909. 
Area:  Lesser  Antilles  from   Montserrat  to  Trinidad.     South  Brazil. 
Nephrodium  Imragannm  Hk.  spec.  fil.  4:  86.  1862  from  Dominica,  Imray  (Kew!) 
is  exactly  this  species.     The  specimen  is  absolutely  exindusiate. 

13.    St.  Carrii  (Bak.)  C.  Chr.  1.  c.  298  fig.  3. 

Area:  Brazil. 

The  type-specimen  from  Rio,  leg.  Carr  (Kew!)  shows  that  I  have  rightly 
understood  this  species,  which  is  perhaps  not  specifically  different  from  S.  rotundata. 

Aspidium  brachijnevron  Fée,  Cr.  vase.  Brés.  1:  133.  1869  from  Bahia,  Blanchet, 
is  probably  this  species. 

14.    St,  tijuccana  (Raddi)  C.  Chr.  1.  c.  298,  fig.  4. 
Area:  Brazil,  Rio-S.Paulo. 

15.  St.  prionites  (Kze.)  C.  Chr.  1.  c.  298,  fig.  5,  6. 

Area:  Brazil.  —  Pbegopteris  Ulei  Christ,  Bull.  L'Herb.  Boiss.  II.  2 :  634.  1902; 
Dryopteris  Ulei  C.  Chr.  Ind.  299  from  S.  Catharina,  Ule  nr.  70,  is  probably  a  form 
of  this  species. 

16.  St.  nephrodioides  (Kl.)  C.  Chr.  1.  c.  299,  fig.  8. 
Area:  Venezuela     Costa  Rica. 
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17.     St.  Michaelis  (Bak.)  C.  Chr.  1.  c.  300,  fig.  9. 
Area:  Ecuador-Colombia. 
Additional    synonyms:    Polypodium  syluicolum  Bak.  Journ.  Bot.  ISSl:  205. 

Dryopteris  syluicola  C.  Chr.  Ind.  297,  1905. 
The  type-specimen  of  P.  syluicolum  Bak.  from  Colombia,  Prov.  Antioquia, 
Kalbrey£r  nr.  1807  (Kew!)  is  nearly  exactly  identical  with  the  type  from  Ecuador. 
It  is  not  so  deeply  cut,  but  the  segments  are  similarly  falcate  and  broadly  crenate- 
repand,  and  the  sporangia  are  intermixed  with  brown  articulate  paraphyses  just 
as  in  the  type. 

18.     St.  longicaudata  (Liebm.)  C.  Chr.  1.  c.  300,  fig.  10. 
Dryopteris    longicaudata    Maxon,   Contr.   U.  S.  Nat.  Herb.  l;i:    18,    1909. 
Area:    Mexico  along  the  Andes  to  Peru  and  Bolivia. 

19.     St.  alloëoptera  (Kze.)  C.  Chr.  1.  c.  300,  fig.  11. 
Area:  Costa  Rica— Peru. 
Additional  synonyms:  Polypodium  oligophlebium  Bak.  Syn.  Fil.  506,  1874. 

Dryopteris  paucinervata  C.  Chr.  Ind.  283,  1905. 

Polypodium  heterophlebium  Bak.  Journ. Bot.  1N84: 363. 

Dryopteris  heterophlebia  C.  Chr.  Ind.  270,  1905. 

?  Polypodium  coalescens  Bak.  Journ.  Bot.  1877:  164. 

Dryopteris  coalescens  C.  Chr.  Ind.  258,  1905. 
The  specimens  on  which  Baker  founded  his  two  first  named  species  are 
rather  typical  S.  alloëoptera.  P.  heterophlebium  from  Costa  Rica,  leg.  Harrison 
(Kew!)  has  narrower  pinnæ  and  approaches  S.  longicaudata,  from  which  it  differs 
by  its  shorter  and  broader  pinnæ  with  many  veins  anastomosing.  —  P.  oligophlebium 
from  Peru,  Tarapoto,  Cerro  de  Guayrapurima,  Spruce  nr.  4653  (Kew!)  is  that  form 
with  few  but  very  broad  pinnæ,  which  I  have  figured.  In  general  habit  and  cutting  it  is 
nearly  identical  with  S.  opaca.  The  long  stipe  is  clothed  with  several  large,  brown  scales. 
P.  coalescens  Bak.  was  founded  on  a  most  wonderful  mixture  of  different  things 
collected  by  Sodiro  in  Ecuador  (Kew!).  The  type-specimen  (a  single  sheet)  con- 
sists of  three  young  sterile  plants  and  one  fertile  pinna.  The  latter  is  no  doubt  a 
pinna  of  S.  alloëoptera,  and  two  of  the  young  plants  are  probably  belonging  to  the 
same  species.  The  third  plant  is  entirely  difTerent  and  does  not  belong  to  Stigma- 
topteris;  what  it  may  be,  I  dare  not  decide.  I  should  not  hesitate  to  make  P. 
coalescens  Bak.  a  synonym  of  S.  alloëoptera,  had  Sodiro  (Cr.  vase.  quit.  302)  not  de- 
scribed the  species  more  fully,  and  his  description  does  not  agree  perfectly  with 
the  specimen  seen;  thus  he  describes  the  stipe  and  rachis  as  pulverulento-pubescent, 
both  surfaces  pubescent  and  lamina  impari-pinnate  with  the  terminal  pinna  stalked, 
broader  and  shorter  than  the  5 — 7  pairs  of  lateral  ones.  These  characters  do  not 
correspond  to  any  species  of  Stigmatopteris.  On  the  other  hand  his  description 
very  well  agrees  with  the  fertile  pinna  seen  in  other  characters:  size  and  shape 
of  the  pinnæ,  venation  and  position  of  the  sori. 

D    K.  D.  Viilensk.  Selsk.  Skr..  7    R.ckke,  nntuiviilensk.  0(4  mathem.  Mii.   X.  2.  11 
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20.     Stigmatopteris  opaca  (Bak.)  C.  Chr.  comb.  nov. 

Syn.  Menisciuin  opacum  Baker,  Journ.  Bot.  1877:  166;  Sod.  Cr.  vase.  quit.  390. 
Dryopteris  Christii  C.  Chr.  Index  257,  1905. 

Type  from  Ecuador,  leg.  Sodiro  (authentical  specimens  in  C!). 

Closely  allied  to  St.  alloëoptera,  resembling  it  in  size  and  its  broad  partly  de- 
currenl  pinnæ,  differing  by  its  thick  texture,  meniscioid  venation  and  confluent 
sori.  By  these  characters  it  resembles  very  much  species  of  Meniscium,  to  which 
genus  or  subgenus  it  was  hitherto  referred.  A  minute  examination  of  a  specimen 
will,  however,  clearly  show  great  differences  between  it  and  species  of  Meniscium, 
and  further  that  it  is  in  nearly  all  characters  a  true  Stigmatopteris.  The  lamina 
is  distinctly  pellucido-punctate,  simple  hairs  are  wanting  but  rachis  and  costæ 
beneath  are  sparsely  clothed  with  small,  reddish  scales  similar  to  those  of  other 
species  of  Stigmatopteris.  The  veins  anastomose  richly  but  not  so  regularly  as  in 
species  of  Meniscium,  and  the  outer  veinlets  do  not  reach  the  margin  but  end  in  a 
clavate  apex  in  the  parenchyma;  in  Meniscium  the  outer  veinlets  always  are 
united  with  the  thickened  margin.  The  sori  are  large  and  generally  confluent  as 
in  Meniscium. 

21.  St.  caudata  (Raddi)  C.  Chr.  1.  c.  302  fig.  12. 
Area:  South  Brazil. 

22.  St.  ichtiosma  (Sod.)  C.  Chr.  1.  c.  302  fig.  13. 
Area:  Ecuador-Colombia.     Cuba,  Jamaica. 

Additional  synonyms:    Polypodium  dentatum  Bak.  Ann.  Bot.  5:  456,  1891. 

Dryopteris  longipetiolata  C.  Chr.  Index  275,  1905. 

Baker's  proposed  new  species,  founded  on  a  part  of  a  leaf  gathered  in  Ecuador 
by  SoDiRO  (Kew!),  is  absolutely  identical  with  Sodiro's  species.  Sodiro  remarks 
(Cr.  vase.  quit.  642)  that  Baker's  species  does  not  exist  in  his  herbarium,  and  he 
believes  that  it  may  be  his  Nephrodium  crinitum  ß  glaucescens,  1.  c.  251.  Il  must 
be  granted  that  it  is  impossible  from  Baker's  description  to  see,  what  his  species 
may  be;  he  compares  it  with  P.  decussatum  and  P.  rude{l),  which  species  St.  ichti- 
osma is  not  at  all  related  to.  N.  crinitum  Sod.  with  its  variety  are  forms  of  D.  sub- 
marginalis. 

23.  St.  contracta  (Christ)  C.  Chr.  1.  c.  304,  fig.   14. 
Area:  Costa  Rica. 

24.  St.  pellucido-punctata  C.  Chr.  1.  c.  304,  fig.  15. 

Type  from  Peru,  Tarapoto,  Mt.  Guayrapurima.  Spruce  nr.  4720  (Kew!)  A 
very  large  species,  but  bipinnatifid  only.  Stipe  1  cm.  tliick,  rather  scaly;  pinnæ 
up  to  45  cm.  long,  7  cm.  broad. 
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25.     Stigmatopteris  prasina  (Bak.)  C.  Chr.  comb.  nov.  l^ 

Syn.     Polypodiiim  punctatiim  Spruce,  Hk.  spec.  fil.  4:   262,  1862. 

Poly  podium  prasiimm  Bak.  Syn.  Fil.  312,  1867;  ?Sod.  Cr.  vase.  quit.  292 

Dryopteris  prasina  C.  Chr.  Index  285,  1905. 
Type  from  Peru,  Tarapoto,  Mt.  Guayrapurima,  leg.  Spruce  nr.  4719  (Kew!, 
also  RB).  I  consider  Spruce  nr.  4719  the  type-number  of  this  species,  to  which  the 
first  name  of  the  plant,  Pol.  pundatum  Spruce,  was  given  by  Spruce;  his  nr.  5714 
from  Chimborazo  (Kew,  R  B)  belong  to  St.  ichtiosma.  S.  prasina  is  fully  bipinnate; 
the  lower  pinnulæ  are  free  but  broadly  adnate  to  costa,  lobed  nearly  half  of  the 
way  down  to  the  midrib  into  square  or  rectangular,  entire  or  faintly  serrated  lobes; 
veins  pinnate  in  the  lobes,  3  —  4  to  a  side,  simple.  Sori  about  medial,  without  an 
indusium-like  scale  as  in  S.  ichtiosma.  —  Plant  very  large,  up  to  2  m.  high;  stipe 
at  base  with  many  squarrose  scales,  which  are  up  to  3  cm.  long.  Rachis,  costæ 
and  costulæ  beneath  richly  flbrillose  by  reddish  scales.  Pinnæ  35  cm.  or  more 
long,  lanceolate,  short-stalked,  6  cm.  broad  at  the  middle;  pinnulæ  about  4  cm. 
long,  1  cm.  broad.  Lamina  thin,  grass-green,  paler  beneath,  very  distinctly  pellu- 
cido-punctate. 

A  specimen  from  Ecuador,  Andes  of  Quito,  Sodiro  (B)  may  be  specifically 
different.  It  is  Pol.  prasinum  Sod.  Cr.  vase.  quit.  292.  It  is  much  larger  than  the 
Peruvian  type  and  less  scaly.  The  pinnæ  are  distinctly  stalked,  the  pinnules  ses- 
sile, 10  cm.  long  by  2  cm.  broad,  incised  -'/i  of  the  way  down  to  the  midrib  into 
obtuse,  serrulate  segments.  Veins  in  about  5  pairs  to  a  segment,  as  a  rule  forked 
near  the  middle,  the  anterior  branch  very  short  and  soriferous.  In  texture,  colour 
and  immersed  glands  the  specimen  agrees  with  S.  prasina. 

Group  2.    Peltochlaena.     (Species  26—28)  ')• 

26.     Dryopteris  varians  (Fée)  O.  Ktze.  Rev.  3:  814,  1891;  C.  Chr.  Ind.  299. 

Fig.  2  c. 

Syn.  Nephrodinm  varians  Fée,   11  mém.  88  tab.  24  fig.  2,  1866. 

Type  from  Trinidad,  leg.  Germain  (Herb.  Mus.  Paris!).  —  Bot.  Gard.  Herb. 
Trin.  nr.  1225  (W);  Aripo-Savannah  „im  schattigen  Walde  an  Bäume  kletternd", 
Othmer  nr.  116  (Herb.  Monac,  C,  CG).  British  Guiana,  Essequebo,  Appun  nr. 
27  (B,  RB). 

This  is  a  most  distinct  species.  Leaves  somewhat  dimorphous,  the  sterile 
ones  being  considerably  broader  than  the  fertile  ones,  about  10  cm.  long  by  2  cm. 
wide,  short-stalked,  truncate  at  the  upper  base  but  scai'cely  anricled,  cuneate  at  the 
lower  one,  the  margins  subentire  or  répand  or  broadly  serrulate,  always  sharply 
serrate  towards  the  apex.  Fertile  leaves  with  pinnæ  scarcely  more  than  1  cm. 
broad,  very   variable    in   cutting,   being   from   almost   entire   (the  serrated  apex  ex- 


')  Tlie  species  of  this  group  I  liave  not  named  Stigmatopteris  but  use  the  names  of  Index  Filicum. 
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cepted)  to  deeply  and  irregularly  pinnatifid.  The  variations  are  often  to  be  found 
in  the  same  leaf.  —  Lamina  with  a  subdistinct  terminal  pinna,  herbaceous-mem- 
branous, perfectly  glabrous  and  naked,  dark-green.  Veins  3 — 4  to  a  side,  anasto- 
mosing about  as  in  certain  species  of  Goniopteris.  Sori  small,  furnished  with  a 
deciduous,  membranous,  glabrous,  reddish,  wrinkled,  peltate  indusiuni.  —  The 
Guiana-specimens  differ  from  the  type  from  Trinidad  by  more  numerous  pinnæ, 
which  have  a  longer  petiole  and  are  more  equally  cuneate  at  the  base  on  both  sides. 
D.  varians  is  in  some  characters,  f.  inst.  the  wide-creeping  rhizome  and  per- 
haps in  the  lack  of  immersed  glands,  rather  different  from  the  general  .type  of 
Stigmalopteris.  In  the  Trinidad-specimens  I  have  not  found  immersed  glands,  while 
they  are  seen  indistinctly  in  the  specimens  from  Essequebo.  As  to  other  charac- 
ters il  does  not  differ  materially  from  Stigmalopteris,  and  1  think  it  best  to  place 
the  species  here.     From  all  other  groups  of  Dryopteris  it  is  widely  different. 

27.     Dryopteris  sancti-gabrieli  (Hook)  O.  Ktze.  Rev.  2:  813,  1891; 
C.  Chr.  Index  290.  —  Fig.  2  a. 
Syn.     Polypodiiim  Sancli-Gabrieli  Hook.  spec.  fil.  4:   233,  1862. 

Nephrodium  Sancti-Gabrieli  Bak.  Flor.  bras.  1^:  469,  1870. 
Aspidium  Imrayanum  Fée,  Cr.  vase.  Brés.  1:  133,  1869. 
Type  from  Amazonas,  Sâo  Gabriel,  Spruce  nr.  2153  (Kew!). 

Venezuela,  Mérida,  Engel  nr.  231  (B). 
Trinidad,  Fendleh  nr.  97  (W). 


Fig.  2.     a.  O.  sancti-gabrieli  (Hook.)  O.  Ktze.     Hasal  part  of  sterile  and  fertile  pinna 

and  apex  of  a  pinna,  X  •'(t..   —    b.  Pinna  of  D.  subobliquala  (Hook.)   O.  Ktze.,  X  *\s.,   and  two  segments 

X  t'I'i.  —  c.  Middle  part  and  apex  of  a  pinna  of  D.  varians  (Feel  O.  Ktze.,  showing  venation, 

about  nat.  size. 
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This  is  a  large  species  with  subdimorphous  leaves,  the  sterile  ones  being  much 
larger  than  the  fertile.  Sterile  lamina  up  to  50cm.  long,  40  cm.  broad,  truncate 
at  base,  upwards  gradually  narrowed  to  the  pinnatifid  apex.  Pinnæ  15 — 20-jugale, 
short-stalked,  15 — 20  cm.  long,  3  cm.  broad,  the  lower  base  bluntly  rounded,  the 
upper  one  truncate  and  with  a  broad,  obtuse  auricle;  margins  broadlj'  and  shal- 
lowly  serrulate,  towards  the  submucronate  apex  more  distinctly  serrate.  Texture 
membranous  to  firmly  papyraceous,  colour  fresh-green,  paler  beneath.  Stipe,  rachis 
and  costæ  beneath  sparsely  clothed  with  reddish  or  blackish  small  scales.  Veins 
in  groups  of  3-4,  upcurved,  not  reaching  the  margin,  free.  —  Fertile  lamina 
similar,  but  the  pinnæ  only  10 — 12  cm.  long  by  1',-  — I'l  cm.  broad.  Sori  in  the 
lower  half  of  the  vein,  in  most  specimens  apparently  exindusiate,  but  in  a  single 
of  Fendler's  Trinidad-specimens  the  sori  are  covered  by  large,  circular,  peltate, 
glabrous,  coriaceous  indusia;  a  single  indusium  is  found  in  the  type-specimen. 

D.  saiicti-gabrieli  can  with  certainty  be  referred  to  Stigmatopteris,  differing 
from  the  general  type  by  its  peltate  indusia. 


28.    Dryopteris  subobliquata  (Hook.)  O.  Ktze.  Rev.  2:  813,  1891; 
C.  Chr.  Index  296.  —  Fig.  2  b. 

Syn.     Polypodhim  siibobliquatnm  Hk.  spec.  4:   240,  1862. 
Nephrodiunt  sitbohliquatiim  Bak.  Syn.  261,  1867. 

Type  from  Surinam,  Hostmann  nr.  15  (Kew!). 

Closely  related  to  the  preceding  species,  but  easily  recognizable  by  several 
characters.  Leaf  generally  coriaceous,  entirely  glabrous,  lamina  lanceolate,  about 
40  cm.  long  with  10 — 15  pairs  of  rather  remote,  subopposite,  short-stalked  pinnæ, 
which  are  all  alike,  12  cm.  long  by  2^/4 — 3  cm.  broad,  the  lower  base  shortly 
cuneate,  the  upper  one  truncate,  scarcely  auricled,  the  margins  lobed  about  half- 
way down  to  the  midrib  into  oblong,  obtuse,  entire  segments;  apex  of  pinnæ 
mucronate.  Veins  simple,  free,  3 — 4  to  a  side,  short,  not  reaching  the  margin. 
Sori  small,  furnished  with  an  early  falling,  large,  coriaceous,  glabrous,  peltate  in- 
dusium. 

I  call  here  this  distinct  species  D.  subobliquata,  although  I  have  no  doubt  that 
it  is  identical  with  Aspidium  guianense  Kl.,  Linnaea  20:  364,  1847;  Peltochlaena 
nephrodiifonnis  Fée,  Gen.  289  is  probably  the  same.  I  have,  however,  not  seen  the 
original  specimen  of  A.  guianense,  which  commonly  is  referred  as  a  subspecies  to 
Polystichum  abbreuiatum  (Schrad.),  and  I  shall  not  here  create  a  new  combination 
of  name,  mainly  because  the  position  of  the  species  in  Dryopteris  is  very  question- 
able. It  is  possible  that  it  may  be  a  free-veined  form  of  Polystichum  abbreviatum, 
still  I  think  it  can  be  regarded  as  a  distinct  species  forming  a  connecting  link 
between  D.  sancti-gabrieli  and  Polyst.  abbreviatum.  Its  systematic  position  will  na- 
turally be  in  Stigmatopteris.  Some  of  the  specimens  seen  have  distinct  immersed 
glands. 
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Specimens   seen: 
French  Guiana,  Leprieur  nr.  42  (C,  W);  Rich  (CC);  —   Deraerara,  Jenman  (B,  C,  W). 
Colombia,  Cauca,  Lehmann  nr.  3802  (B). 
Brazil,  Para,  Approya,  J.  Huber  nr.  753  (C).  —  Rio,  Glaziou  nr.  12373  (B,  H). 

Polystichum  abbreviatum  (Schrad.)  Pr.  (for  synonymy  see  Index  Fil.  575, 
the  subspecies  excluded)  should  probably  also  be  placed  in  this  group.  It  is  very 
closely  related  to  D.  sithobliquata,  mainly  dilTerent  by  the  anastomosing  veins.  It 
is  known  from  Brazil  and  also  recorded  from  Guiana  and  Ecuador.  Besides  several 
specimens  from  Brazil  I  have  seen  one  from  Colombia,  Cordoba,  Dagua  Valley, 
30—100  m.,  H.  PiTTiER  nr.  529  (W). 


Subgenus  3.      CteniUs    C.  Chr. 
Biolog.  Arbejder  tilegnede  Eug.  Warming,  p.  77.    1911. 

A  natural  subgenus  including  several  species  all  having  an  erect  or  oblique 
rhizome,  which  like  the  bases  of  stipes  is  clothed  at  the  apex  with  a  dense  mass 
of  scales;  these  are  as  a  rule  very  large,  toothed  at  the  margin  or,  more  rarely, 
subentire,  their  apex  very  long  and  hairlike;  in  some  species,  f.  inst.  D.  strigilosa 
Dav.,  the  scales  are  long  and  narrow,  dark-brown  and  rigid.  —  Lamina  bipinnate- 
decompound,  as  a  rule  brownish  green  when  dry,  membranous  or  herbaceous, 
rarely  coriaceous,  not  or  a  little  narrowed  downwards,  more  often  deltoid  and  then 
the  basiscop  pinnulæ  of  the  basal  pinnæ  are  more  or  less  enlarged.  Rachis  and 
costæ  beneath  always  furnished  with  many  or  few  scales,  which  are  differently 
shaped  in  the  different  species  (see  fig.  3).  Rarely  they  are  quite  entire,  generally 
the  margins  are  toothed,  or,  as  in  D.  deflexa,  long  ciliated;  always  the  apex  is 
long  and  hairlike,  and  some  few  long  ciliæ  are  to  be  found  at  the  cordate  base; 
in  some  species  the  base  of  the  scale  is  buUate  or  subbuUate.  The  cells  are  as  a 
rule  large  and  regular,  most  often  rectangular,  the  inner  cell-walls  often  very 
thickened  and  dark,  while  the  outer  ones  are  always  thin  and  colourless  (clathrate 
scales).  The  structure  and  shape  of  the  scales,  especially  of  those  of  the  costæ 
beneath  are  important  specific  characters.  —  Besides  the  scales  the  species  are 
furnished  with  short,  articulate,  reddish  hairs,  which  in  all  species  are  to  be  found 
on  the  costæ  above;  they  consist  of  2—4  short,  cylindrical  cells  separated  by  dark, 
thick  walls  (see  fig.  3,i).  If  hairs  occur  elsewhere,  on  leaf  tissue,  veins  or  margins, 
they  are  generally  of  the  same  structure.  Short,  unicellular  hairs  I  have  met  with 
only  in  two  species,  D.  platyloba  and  D.  leptosom.  Some  species  are  glanduloso- 
pubescent  by  hairs  of  a  similar  structure,  but  often  shorter  end  ending  at  a  gland. 
Sessile  glands  as  in  species  of  Lastrea  scarcely  occur.  Aërophore  none.  —  Veins 
simple  or,  in  some  species,  forked,  never  anastomosing,  the  basal  ones  reaching 
the   margin  above  sinus,   or,   in   the    less-divided  species  as  D.  pedicellata,    running 
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Fig.  3.  Hairs  and  scales  of  diffeient  species  of  §  Clenitis.  Tlie  scales  are  all,  'ta  only  excepted,  from 
the  costæ  of  the  pinna?  beneath.  —  1.  Hairs  of  the  common  type.  2.  D.  falciculata:  a.  type:  b.  Pol. 
ciliatum  Pr.  ;  c.  var.  paranaensis.  3.  D.  nigrovenia.  4.  D.  striijilosa,  a.  from  stipe,  ô.  D.  pedkellala. 
<).  D.  refiilgens.  7.  D.  refulgens  var.  pcnnnana.  8.  D.  vellea.  ii.  Ü.  cirrhosa  var.  eriocaiilis.  10.  D.  also- 
philacea  W.  D.deflexa.  V2.  D  fcnestralis.  i:\.  D.Anniesii.  M.  D.submarginatis:  a.  type  {D.  Sellowii],  6.4scales 
of  \ai-.  tenuifolia,  c.  \av.  caripensis.  15.  Ö.  ffars/e/iii,  3  forms.  Hi.  D.ctenitis:  «.type,  b-  c.  f.  amaurolepis. 
b.  lateral  scale  and  c.  frontal  scale  from  the  same  costa,  </.  /'.  isabellina.    17.  Ö.  honesta.   18.  D.  yangensis. 
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towards  the  sinus  but  not  meeting  there  and  thus  not  being  truly  connivent;  costulæ 
run  out  from  the  costæ  under  open  angles.  Sori  indusiate  or  not,  the  indusium 
rarely  large  and  persistent.     Sporangia  glabrous. 

Ctenitis  is  a  very  natural  group,  by  the  peculiar  pubescence  different  from  all 
other  groups  of  the  genus,  and  I  have  no  doubt  that  the  differences  are  of  generic 
value.  The  species  vary  being  from  bipinnate  to  decompound,  most  of  them  with 
characteristic  obtuse  segments,  rather  small  to  large.  All  intermediates  between 
bipinnate  and  large  decompound  species  are  found,  such  are  f.  inst  D.  slrigilosa 
and  Ü.  Hemsleyana.  In  America  the  bipinnate  species  are  numerous  in  Southern 
Brazil,  while  only  one,  Ü.  vellea,  occurs  in  the  West  Indies,  where  several  decom- 
pound species  {D.  hirta,  D.  ampla,  D.  nemorosa  etc.)  are  to  be  found.  In  the  Old 
World's  tropics  the  subgenus  is  fairly  well  represented.  Among  them  is  the  African 
D.  cirrhosa  (Schum.)  O.  Ktze.,  which  I  cannot  distinguish  specifically  from  the 
Brazilian  D.  eriocaulis  (Fée)  O.  Ktze.,  a  new  example  of  the  well-known  relation 
between  the  floras  of  South  Brazil  and  tropical  West  Africa. 

Ctenitis  is  not  nearly  related  to  the  other  subgenera  of  Dryopteris  and  in  my 
opinion  it  is  even  not  congeneric  with  them.  On  the  other  hand  it  is  intimately 
related  to  the  genus  Psomiocarpa  Presl.,  recently  restored  by  Christ'),  who  referred 
to  that  genus  two  West  Indian  species,  Ps.  aspidioides  (Griseb. )  and  Ps.  Maxoni 
Christ.  I  know  the  first  named  of  these  species,  which  in  habit,  texture,  colour 
and  pubescence  is  perfectly  agreeing  with  Ctenitis;  by  its  contracted  fertile  frond 
it  differs,  however,  so  much  that  it  naturally  must  be  placed  in  a  separate  genus, 
which  can  be  regarded  as  a  derivate  of  Ctenitis.  Psomiocarpa  was  previously 
united  with  Polybotrya,  which  genus  is  more  closely  related   to  Polystichum. 

Ctenitis  is  further  related  to  the  genus  Aspidium  (Tectaria)  at  least  to  the 
majority  of  the  species  referred  to  that  genus.  The  main  diflerence  is  found  in 
the  venation,  Ctenitis  having  free  veins,  Aspidium  reticulated  veins;  in  pubescence, 
texture  and  colour  most  species  of  the  two  genera  fully  agree.  Species  intermediate 
between  the  two  genera  exist,  f.  inst.  Dryopteris  Rrauniana  (Karst.)  O.  Ktze.  from 
Colombia  (Kaksten;  Lindig  nr.  261  (B);  Lehmann  (RB)).  It  has  free  veins  but  is 
in  habit  rather  a  species  of  Aspidium,  to  which  genus  I  refer  it,  wherefore  it  is 
not  included  in  this  paper. 

In  the  following  I  deal  with  24  species.  It  is,  in  this  subgenus,  impossible 
lo  draw  a  sharp  line  between  the  bipinnatifid  and  the  more  divided  species.  Some 
of  the  species  vary  considerably  in  cutting  being  bipinnatifid,  bipinnate  or  tri- 
pinnatifid.  I  have  chosen  to  include  in  this  monograjjh  those  species  only  of  which 
I  have  had  type-specimens  and  which  in  the  most  developed  form  are  scarcely 
more  than  bipinnate. 

The  24  species  can  be  divided  into  smaller  groups,  which  are  connected  by 
intermediate  characters: 


')  On  Psomiocarpa,  a  neglected  genu.s  of  ferns.    Smitlisoniaii  Misc.  Colleclions  ÖO  nr.  'I'i.     1911. 
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1)  The  group  of  D.  submarginalis  including  the  species  29—40,  closely  allied 
species  with  differentlj'  shaped  but  never  bullate  scales;  stipe  at  base  as  a  rule 
with  a  dense  mass  of  large  scales.     Veins  reaching  the  margin. 

2)  The  groups  of  D.  Lindeni,  including  the  species  44 — 46,  smaller  Central- 
American  species  with  very  characteristic  bullate  scales;  base  of  stipe  scaly  but 
not  with  a  dense  tuft  of  large  scales;  veins  often  furcate,  not  reaching  the  margin. 
The  species  41—42,  D.  nigrouenia  and  D.  Tonduzii  are  intermediate  between  the 
first  and  the  second  group. 

3)  The  group  of  D.  platyloba;  hereto  the  species  48—52,  characterized  by 
broad,  obtuse  segments  with  normally  furcate  veins,  which  do  not  reach  the 
margin.  The  lamina  is  often  finely  pellucido-punctate  ;  by  this  character  as  well 
as  by  venation  the  species  of  this  group  resemble  Stigmatopteris,  from  which  they 
differ  by  the  non-serrated  apex  of  the  pinnæ  and  by  the  presence  of  articulated 
hairs.  In  some  of  the  species  the  articulated  hairs  are  subulate,  and  very  short, 
unicellular  hairs  are  also  found.  To  this  group  mainly  decompound  species  belong; 
D.  refiilgens  is  an  intermediate  between  the  first  and  the  third  group. 


Key. 

1.    Veins  normally  simple,   still    often    forked  in  the  basiscop  enlarged  segments  of 
the  lower  pinnæ. 

2.    Segments   normally   entire   or   faintly   crenate   or   serrate;   the   basal   pair   of 
pinnæ  scarcely  enlarged. 

3.    Pinnæ   incised  ^i■^■ — '^l:\  of  the  way  to  the  costa;   the   lower  2 — 5  veins  run 
to  the  sinus. 

4.    Pinnæ  incised  Vs — '/s  into  broad,  obtuse  segments;  the  lower  4  — 5  veins 
(2  pairs)  run  to  the  sinus. 

5.    Pinnæ  10 — 15  cm    long   by  2^-' — 3  cm  broad,   abruptly   and    shortly 
acuminate;  scales  few,  dark,  toothed.     Brazilian  species 

29.  Ü.  pedicellata  (Christ)  C.  Chr. 

5.    Pinnæ  20cm  long  by  4cm  broad,  long  acuminate;  scales  numerous, 

entire,  reddish.     Andes  and  Guiana...   30.  D.  refulgens  (Kl.)  C.  Chr. 

4.    Pinnæ  incised  '/a — '■'hi;  2  basal  veins  run  to  the  sinus.    Scales  very  few 

and   small,   dark.      Lamina   generally  with   a   distinct   terminal    pinna. 

31.  D.  alsophilacea  (Kze.)  O.  Ktze. 
3.    Pinnæ    incised    to    a   narrow   wing  to   the   costa    or   larger   ones  of  some 
species  fully  pinnate  in  their  basal  part. 

4.    Scales  of  rachis  dark  and  rigid,   not  thin,   hairlike  and  not  broad  and 
reddish.     Indusium  persistent. 

U.  K.  I).  VicU-iisk.  Selsk  SUr.,  7    lUtUke,  natuiviileiisk.   a«  malheiii.  Aid.  X.  2.  y> 
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5.    Scales  of  costæ  entire  or  slightly  toothed.    Lamina  often  glanduloso- 
pubescent.     Veins  5 — 10-jugate. 

(5.    Scales  ovate,   not  bullale;   sori  siipramedial.     Brazil  and  Guiana. 

32.  D.  falciciilata  (Raddi)  O.  Ktze. 
6.    Scales   of  costæ  from   a   broad,   generally   bullate   base  abruptly 
narrowed    into    a    short,    narrow    apex.     Central   American    and 
Andine  species. 

7.    Both  surfaces  with  scattered  short,  thick  hairs,  not  glanduloso- 
pubescent.     I.,arger  species,  generally  dark-green. 

41.  D.  nigrovenia  (Christ)  C.  Chr. 

7.    Both  surfaces  (costa  excepted)  glabrous  or  glanduloso-pubescent. 

S.    Veins  reaching  the  margin.     Lamina  Ihin,  light-green. 

9.    Lamina  glabrous;  scales  of  stipe  and  rachis  rather  thin, 

from    a    broad    base    narrowed    into    a    hair-like    apex. 

42.  D.   Tonduzii  (Christ)  C.  Chr. 
9.    Lamina  densely  glanduloso-pubescent  throughout;  scales 
of  stipe  and  rachis  very  narrow,  black-brow^n. 

43.  Ü.  strigilosa  Dav. 
8.    Veins   not   reaching   the   margin.     Scales   bullate.     Lamina 
firm,  dark-green. 
9.    Pinnæ  pinnatifid  only;  segments  shallowly  serrate. 

44.  D.  Lindeni  (Kuhn)  O.  Ktze. 
9.    Pinnæ  pinnate  in  the  lower  part;  segments  or  pinnules 
entire,   ligulate  or  deeply  lobed  with  2  —  3  obtuse,   obli- 
que lobes 4(i.  D.  lanceolata  (Bak.)  O.  Ktze. 

5.    Scales   of  costæ    lanceolate    with    claw-shaped    teeth.     Veins  10 — 15- 
jugate.     Lamina  not  glanduloso-pubescent,  dark-green. 
6.    Sori  medial  or  supramedial.     Veins  10— 11-jugate. 

32.  D.  falciculata  var.  paranaensis  C.  Chr. 
6.    Sori  inframedial.  Veins  12  — lö-jugate  33.  D.  c/e;?//«  (Link)  O.  Ktze. 
4.    Scales  of  rachis  reddish  or  yellowish,  thin,  hairlike  or  broad.    Lamina 
mostly  light-green. 

5.    Scales  of  rachis  not  many,  hairlike.    Sori  medial  or  supramedial. 
6.    Costæ   beneath   without   articulated    hairs.      Veins    10     15- jugate. 
Indusium  often  absent.  ...   34.  D.  submarginalis  (L.  &  F.)  C.  Chr. 
(5.    Costæ   beneath  with    articulated   hairs   among  the  scales.     Veins 
8-jugate.     Indusium  distinct ....   35.  D.  Karstenii  (A.  Br.)  C.  Chr. 
5.    Rachis  densely  scaly  by  broad,   reddish   or  dirty-brown  scales.  Sori 
medial  or  inframedial;  indusium  in  most  species  persistent. 
6.    Scales  toothed  or  fringed  by  long  ciliés,  their  base  flat. 

7.    Scales  with  long  ciliés  along  the  margins.    Veins  6 — 8-jugate. 

36.  D.  deflexa  (Klf.)  C.  Chr. 
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7.    Scales  toothed,    without  long  ciliés.     Veins   12  — 18-jugale. 
8.    Scales  ol'  rachis   adpressed.     Sori  near  the  midvein;   indu- 

siuni  persistent  37.  D.  Anniesii  Ros. 

8.    Scales    of  rachis    hroad,    loose.     Sori    medial   without   di- 
stinct indusium ; 38.  D.  fenestralis  n.  sp. 

6.    Scales  entire  with  a  pocket-shaped  base. 

7.    Veins  8— lU-jugale.    Upperside  glabrous.    West-Indian  species. 

39.  D.  vellea  (Willd.)  O.  Ktze. 
7.    Veins  10 — 12-jugate.     Both  surfaces  hairy.     Brazil. 

40.  D.  cirrhosa  var.  eriocaulis  (Fée) 
2.    Segments   normally    distinctly    serrated    or    lobed,    at  least  those  of  the  basal 
pinnæ.     Central  American  and  Andine  species. 
3.    Basal  pinnæ  not  considerably  enlarged.    Indusium  distinct. 
4.    Veins  reaching  the  margin. 

5.    Surfaces  with  scattered,  short,  thick  hairs,  not  glanduloso-pubescent. 
Larger  species,  generally  dark-green  41.  U.  nigrouenia  (Christ)  C.  Chr. 
5.    Both    surfaces    (costæ   excepted)    glabrous   or    glanduloso-pubescent. 
Lamina  thin,  light-green. 

6.    Surfaces    not   glanduloso-pubescent,    scales    of   stipe    and    rachis 
rather  thin,    from    a    broad  base  narrowed  into  a  hair-like  apex, 

those  of  rachis  bullate 42.  Ü.   Tondiizii  (Christ)  C.  Chr. 

6.    Surfaces   throughout   glanduloso-pubescent.     Scales   of  stipe  and 

rachis  very  narrow,  black-brown 43.  £).  striyilosa  Dav. 

4.    Veins    not    reaching    the    margin.      Scales   of  costæ    bullate.     Surfaces 
glabrous.     Lamina  firm,  dark-green. 
5.    Pinnæ  pinnatifid  only;  segments  serrated. 

6.    Veins  2  — 3-jugate.     Stipe  and  rachis  slender. 

44.  D.  Lindeni  (Kuhn)  O.  Ktze. 

6.    Veins  5-jugate.     Stipe  strong 45.  D.  Saluini  (Bak.)  O.  Ktze. 

5.    Pinnæ    pinnate    in    the   lower   half;    segments    or   ])innules   ligulate. 
entire  or  deeply  lobed  with  2 — 3  obtuse  lobes. 

46.  D.  lanceolata  (Bak.)  C.  Chr. 
3.    Basal  pinnæ  the  largest,  bipinnatifid;  upper  ones  smaller,  pinnatifid  with 
entire  segments. 

4.    Small.     Veins    not    reaching    the    margin.      Sori    very    large,    persistent. 

46.  D.  lanceolata  (Bak.)  O.  Ktze.  var. 
4.    Larger.     Veins  reaching  the  margin.     Exindusiate. 

47.    D.  Hemsleijana  (Bak.)  C.  Chr. 
1.    Veins  normally  furcate. 

2.    Hairs   of  the   common    type,   short,    rarely   unicellular.     Veins  generally    not 
reaching  the  margin. 

3.    Segments  narrow,  uniformly  serrate.     Scales  l)ullate.     Indusium   large. 

12' 
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4.    Veins  2-3-jiigate.  Stipe  and  rachis  slender.  44.  D. />(;i(/e7ii  (Kuhn)  ().  Kl/e. 

4.    Veins  5-jugate.     Stipe  strong 45.  D.  Salvini  (Bak.)  O.  Ktze. 

3.    Segments   broad,    obtuse,    entire   or  obtusely    lobed.     Scales    not   bullate. 
Exindusiate. 

4.    Costæ  beneath  without  short,  unicellular  hairs. 
5.    Andine  species. 

6.    Pinnæ  scarcely  incised  to  costa,   the  segments  entire  (the  lower 
basal  one  excepted). 
7.    Sori  placed   at  the  base  of  the  anterior  branch  of  the  forked 

vein.     Scales  narrow,  dark 48.  i).  honesta  (Kze.i  C.  Chr. 

7.    Sori   above   the    middle   of  the  anterior  branch  of  the  forked 
vein.   Scales  broader,  yellowish.   49.  D.  yungensis  Christ  et  Ros. 
6.    Lower  pinnæ  pinnate  with  lobed  pinnulæ. 

52.  D.  biserialis  (Bak.)  C.  Chr. 

5.    Brazilian  species D.  grandis  *  macroptera  (Klf.)  C.  Chr. 

4.    Costæ  beneath  hairy  by  short,  unicellular  hairs. 

5.    Lamina  fresh-green.  Basal  segments  reduced  .   50.  D.  leptosora  C.  Chr. 
5.    Lamina  brownish-green.    Basal  segments  not  reduced,  the  lower  one 
of  the  upper  piiniæ  decurrent  and  adnate  to  rachis. 

5L    D.  platyloba  (Bak.)  C.  Chr. 
2.    Lamina  very  hairy  by  long,  flexuose,  soft,  pluricellular  hairs. 

53.  D.  hirsuto-setosa  Hieron. 


29.   Dryopteris  pedicellata  (Christ)  C.  Chr.  comb.  nov.  —  Fig.  4. 

Syn.  Aspidium  pedicellatum  Christ,  Denkschr.  Akad.  Wien  7t):  14.  (1906).  1907. 
Dryopteris  indecora  Rosenst.  Hedwigia  46:  117.  1906  (non  C.  Chr.  Ind. 
272.    1905). 

Type  from  Brazil:  Sào  Paulo,  prope  Santos,  leg.  Wkttstein  &  Schiffner. 
(Original  in  Herb.  Mus.    Wien!  and  C!). 

A  Brazilian  representative  of  the  Andine  D.  refulgens  and  together  with  that 
species  dilYerent  from  all  other  species  of  the  subgenus  by  the  pinnæ  being  incised 
scarcely  more  than  halfway  to  the  costa.  From  D.  refulgens  it  differs  1)  by  the 
dark-green  leaf,  which  is  20 — 25  cm  broad;  pinnæ  2'/3— 3  cm  broad,  2)  pinnæ  from 
a  truncate  base  oblong-linear  with  parallel  edges  suddenly  narrowed  into  a  short, 
acute  apex;  segments  close,  4  mm  broad,  truncate  and  often  emarginate  at  the 
apex;  veins  7 — 9,  the  lower  2—4  running  to  Ihe  sinus,  all  reaching  the  margin,  or 
often  the  lower-most  pair  do  not  reach  the  sinus  but  end  in  the  leaf-tissue  below 
the  sinus,  3)  rachis  and  costæ  beneath  sparingly  scaly;  scales  small,  dark  reddish- 
brown,    mostly   ovale  with   a   short   apex   and   shortly   toothed   margins;   cell-walls 
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dark  and  thick,  the  lumina  small;  those  of  the  costæ  beneath  adpressed,  not  paient 
(fig.  3,5);  4)  stipe  at  the  base  with  some  dark-brown,  rather  long  scales.  —  Sori 
small,  medial,  exindusiate.  —  From  D.  alsophilacea,  to  which 
it  is  closely  related,  it  differs  by  its  more  numerous  and  close 
pinnæ,  its  larger  scales  and  by  the  short,  pinnatifid  apex  of 
the  lamina. 

D.  pedicellata  is  confined  to  Southern  Brazil,  where  it 
seems  to  be  a  rather  common  species,  I  have  seen  the  follow- 
ing additional  specimens  (for  others  see  Rosenstock  Hedwigia 
4«:   117). 


Sao  Paulo:    Santos,  Mosen  nr.  3089  (Rg\ 

Sta.  Catharina,   Itapocù,   Schwache   nr.  12935   (Cl. 

nr.  75  (RB). 
Parana,  Serro  do  Mar,  Ypiranga,  Dlsén  nr.  6753  (S). 


Sao   Francisco,   Ule 


v\ 


3Ü.  Dryopteris  refulgens  (Kl.)  C.  Chr.  Ind.  288.  1905.  — Fig.  5a. 

Syn.    Polypodium  refulgens  Kl.   msc;   Hk.  Bak.  Syn.  307. 
Phegopteris  refulgens  Mett.  Ann.  sc.  nat.  V.3:  240.  1864. 
Phegopteris    tricholepis   Fée ,    Cr.    vase.    Brés.    1 :    98 
tab.  32,  fig.   1.    1869. 
Type  from  Guiana,  Schomburgk  nr.  1128  et  1183  (B!) 

A  very  distinct  species,  in  cutting  very  near  D.  pedicellata, 
in  size,  colour  and  scales  near  D.  eriocaulis.  Stipe  below  with 
a  dense  mass  of  long,  reddish  scales.  Lamina  yellowish-green, 
firmly  herbaceous  or  membranous,  50  —  60  cm  long;  pinnæ 
about  20  cm  long  by  4  cm  broad,  acuminate,  incised  about 
halfway  to  the  costa  into  7  mm  broad,  bluntly  rounded  or 
subacute,  faintly  toothed  or  entire  segments.  Rachis  and  costæ 
beneath  scaly  by  red,  narrow,  entire  scales  with  thin  cell-walls, 
much  like  those  of  D.  eriocaulis  but  their  base  flat;  scales  of 
costæ  patent,  mostly  at  right  angles  to  the  costa  (fig.  3,6).  Mar- 
gins and  veins  beneath  finely  pubescent,  the  underside  some- 
times glandular  by  red,  sessile  glands.  Veins  9— 11-jugate,  the 
lower  3 — 5  running  to  the  sinus,  the  lowermost  much  ascend- 
ing, the  upper  ones  not  reaching  the  margin.  Sori  medial  or 
slightly  inframedial,  exindusiate. 

Judging  from    the   structure   of  the  scales  this  very  beau- 
tiful  species  is   more   related    to    Ü.   eriocaulis   than    to    D.   pedicellata,    and   stands 
to  that  species  as  Ü.  pedicellata  to  D.  ctenitis. 

Guiana:    Schombl'rgk  nr.  1128  and   1183  IB).  —  Denicrara,  Jenman  (B). 

Colombia:    Magdalena,  Lindig  nr.  382  IB. 

Panama:    Schott  nr.  7  iB,  Wi. 

Brasilia:    Bio  Negro,  Sao  Gabriel,  Spkuce  nr.  2100  (B  =  Ph.  tricholepis  KéeJ. 


Fig.  4.     D.  pedicellata 
I  Christi  C.  Chr.   Pinna 
X  ^/.=,  ;  segments  X  I'la. 
(Orig.) 
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var.  peruviana  n.  var.  —  Fig.  5 h. 

Syn:     Drijopleris  refulgens  Hieron.     Hedwigia.     4(5:  324.  1907. 

Pinnæ  incised  scarcely  more  tlian  one  third  with  abont  3  pairs  of  veins  running 
to  the  sinus;  lower  veins  irregularly  llexucse  and  sometimes  united.  Scales  few 
and  small,  ovate  with  a  short  apex.     Otherwise  typical. 

Peru:    Taiapoto,  Si'iircE  iir.  4657  [L,  B),  4712  (W)  —  Stübel  nr.  1097  ;,B;i. 


31.    Dryopteris  alsophilacea  (Kze.)  O.  Ktze.    Rev.  2:  812.  1891.  —  Fig.  5c. 

Syn.  Asiiidiiim  alsophilaceiini   Kze.;    Mett.  As- 

pid.  nr.  218.   1858. 
Nephrodiam  alsophilaceum  Bak.  Fl.  bras. 

1^:  474.  1870;  Syn.  Fil.  495. 
Poliipodium   aspidioides    Pr.    Del.    Prag. 

1:   170.   1822. 
Lastrea  aspidioides   Pr.  Epim.  41.    1849! 
Dryopteris   tenuifolia   C.    Chr.     Ind.   297. 

1905,  non  Ktze. 
Aspidiiim  tijucense  Fée,   Cr.  vase.  Br.  i: 

72.  tab.  102.  1872—73. 
Drijopteris itatiaiensis C.Chv.  Ind.272. 1905. 
Type  trom  Rio  leg.  Pohl  (herb.  Pkesl!). 

Fee's  plate  cited  above  is  a  good  figure  of 
this  species,  which  is  intermediate  between  D. 
pedicellata  and  D.  falciculala  var.  paranaensis;  it 
is  marked  by  its  remote  and  long-stalked  pinnæ, 
its  distinct  terminal  pinna  and  its  few  and  small 
scales.  Pinnæ  in  6  —  7  pairs,  at  distances  of 
5—6  cm,  shortly  acuminate,  incised  "/:■.  of  the 
way  to  the  costa  into  falcate,  entire,  obtuse  seg- 
ments; scales  of  the  costæ  beneath  very  few  and 
small,  narrow-linear,  scarcely  toothed,  dark-co- 
loured, (fig.  3,1(1).  Surfaces  glabrous;  colour  dark- 
green;  texture  membranous.  Veins  8— 10-jugate, 
the  lower  2  running  to  the  sinus.  Sori  medial 
with  a  subpersisteni,  reddish,  glabrous  indusium. 
Rhizome  oblicpie  with  numerous  retlbrown  scales 
at  the  top,  but  not  with  a  dense  mass  of  long 
scales. 

A  very  constant  species,  which  I  had  iden- 
tilit'd  (following  Mettenius)  with  Lastrea  leimifolia 


Fig.  5.  a.  Base  and  apex  of  D.  reful- 
gens (Ifl.j  C.  Chr.  X  *lr,,  and  two  seg- 
ments X  I'/a  (orig.  .  b.  Segments 
X  Vk  of  D.  refulgens  var.  peruviana. 
c.  Base  of  pinna  of  D.  alsophilacea 
(Kze.  O.  Ktze.  X  ^h,  and  segments 
X  I'la.     lorig.) 
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Presl  and  in  Ind.  Fil.  therefore  renamed  /);•.  tenuifolia.  L.  teniiifolia  Pr.  is  how- 
ever a  form  of  D.  submarginalis,  and  therefore  I  must  fall  hack  to  the  specific 
name  alsophilacea.  The  species  is  confined  to  the  mountains  of  South-eastern 
Hrazil,  and  I  name  here  some  coUector-numbers. 

Rio:    Schottmüller  nr.  30  (Bl,    Mosen  nr.  99  (Rg,  Si,  Disen  nr.  1611  (C,  W),   Gla/.ioi;   iir.  ISSO'i  IB,  H. 

Rg  =  A.  tijncense  Keel. 
S.  Paulo:    Wacki-t  nr.  185  (R),  Rio  Tieté,  Gerder  nr.  87  (R|,  Hans  nr.  127  (R). 
Santa  Catharina:    Joinville,  E.  Ule  nr.  4'i   (RB  . 


32.    Dryopteris  falciculata  (Raddi)  O.  Ktze.    Rev.  3":  378.  1898;    C.  Chr.  Ind.  264. 

Syn.    Aspidium  falciciilakim  Raddi,    Opusc.  sei.  Bol.  3:  289.   1819;  PI.  Bras.  1: 
31   tah.  47,   1825. 

Pohjpodium  ciliatum  Presl,   Del.  Prag.  1:  169.  1822! 

Aspidium  chnjsolobiim  Klf.;  Link,  Hort.  Berol.  3:   117.  1833. 

Dryopteris  chrijsoloba  O.   Ktze.;  C.  Chr.  Ind.  257  (which  see). 

Polypodiiim  distans  Klf.  Enum.  113.  1824! 

Aspidium  Schomburgkii  Kl.  Linnaea  30:  369.  1847! 

Aspidium  Schottianum  Kze.  !  (Bak.  Syn.  262.  1867). 

Aspidium  mucronatum  Beyrich  msc.  ! 

Aspidium  sericeum  Fée,  Cr.   vase.  Brés.  1:   144  tab.  42,  fig.   1.   1869! 
Type  from  Rio,  not  seen,  but  numerous  specimens  from  Rio  agree  perfectly 
with    Raddi's    figure,    and    I    consider    them    typical.      They    can    be    described    as 
follows: 

Rhizome  obliquely  erect.  Stipes  fasciculated,  up  to  3  4  dem  long,  slender, 
brownish  stramineous,  very  shortly  hairy  and  like  the  apex  of  the  rhizome  clothed 
with  black-brown,  rather  thick  and  rigid,  entire  and  long  acuminated  scales,  which 
are  1  mm  broad  and  4 — ö  mm  long;  in  the  upper  part  of  the  stipe  the  scales  be- 
come fewer  and  deciduous.  Rachis  like  the  stem,  somewhat  angular  and  bisulcate 
above.  Lamina  deltoid-lanceolate  with  the  lowest  pair  of  pinnæ  not  or  a  little 
reflexed,  towards  the  apex  rather  suddenly  narrowed  but  without  a  distinct, 
terminal  pinna,  herbaceous,  generally  dark-green,  30 — 60  cm  long,  20  cm  broad. 
Larger  pinnæ  shortly  petiolulate,  lanceolate,  10  —  13  cm  long,  2— 2'/-3  cm  broad, 
subopposite,  ciliate,  truncate  at  the  base,  acuminate,  the  basal  pair  often  with  the 
lower  side  enlarged.  Costæ  above  densely  tomentose  by  crisped,  pluricellular, 
reddish  hairs,  which  in  some  forms  also  occur  on  the  veins  and  leaf-tissue;  costæ 
beneath  with  some  few  small,  entire  or  rarely  slightly  dentate,  reddish-brown 
scales,  which  are  ovate  with  a  long  haii--like  apex  and  formed  by  almost  isodia- 
metric  cells  with  rather  thick  walls  (fig.  S"),  surfaces  glabrous  or  more  or  less 
glanduloso-pubescent.  Basal  segments  sometimes  quite  free  and  very  often  much 
reduced.  Larger  segments  a  little  falcate,  as  a  rule  faintly  dentate,  obtusely  rounded 
at  the  apex  or  in  some  forms  submucronale,  3 — 4  mm  broad,  connected  by  a  very 
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narrow  wing.  Veins  simple,  6—8  to  a  side,  the  basal  ones  much  upcurved  and 
reach  the  margin  above  sinus,  the  upper  ones  veW  oblique  and  run  out  in  the 
teeth,  about  all  soriferous.  Sori  middle-sized,  yellowish  brown,  a  little  above  the 
middle  of  the  vein.    Indusium  rather  large,  yellowish,  glanduloso-ciliate,  persistent. 

The  form  here  described  is  very  common  in  the  mountains  round  Rio;  the 
original  specimens  of  Pol.  ciliatum  Pr.  (hb.  Presl!),  Aspid.  chrysolohum  Klf.  (B!)  and 
A.  mucronatum  Beyrich  (B!)  differ  not  at  all.  I  have  seen  numerous  specimens, 
f.  inst.  Glaziou  nr.  7949,  Mosen  nr.  98,  2696,  2697  etc.,  and  they  vary  only  a  little, 
mainly  in  pubescence.     Two  extreme  forms  can  be  separated: 

f.  glabrata  Hieron.  msc. 

Surfaces  (costæ  excepted)  quite  glabrous. 

—  Glaziou  nr.  12288  (B,  H)  and  other.s.  —  This  form  is  probably  Nepbro- 
diiim  chrysolohum  Bak.  Fl.  Bras,  and  Syn.  Fil. 

/'.  sericea  Fée  =  Aspid.  sericeiim  Fée,  A.  Schottianiim  Kze. 

Both  surfaces  throughout  densely  and  shortly  glanduloso-pubescent. 
—  Glaziou  nr.  957,  1658  (H). 

Between  these  two  extremes  one  finds  numerous  intermediate  forms,  and  I 
consider  them  all  belonging  to  the  typical  form  of  the  species.  This  seems  to  be 
rare  in  other  parts  of  Brazil.     I  have  seen  the  following  specimens  only: 

Minas  Geraes:    Lagoa  Santa,  Warming  (H)  —  Claussen  (B). 

Sao  Paulo:    Santos,  Usteri  (C)  —  Iguapé,  Wettstein  u.  Schiffner  (C)  —  ?  Ulbricht  nr.  57  b  (H). 

Parahyba:  Göldi  (C)  =  f.  glabrata. 

Rio  Negro:    Ega,  Martius  (B)  —  Segments  dentate,  approaclies  D.  nigrovenia. 

British  Guiana:    Schomburgk  nr.  1167  (B  =  A.  Schomburgkii  Kl.;  rather  typical). 

A  specimen  in  B  gathered  and  determined  (?)  by  Raddi  as  Polypodhini  falci- 
culatum  Raddi,  Opusc.  sei.  Bol.  i:  288.  1819;  PI.  Bras.  1:  24  tab.  36  bis,  belongs 
to  the  typical  form  of  D.  falciciilata ,  but  it  does  not  agree  perfectly  with 
Raddi's  description.  What  P.  falciculatum  Raddi  may  be  is  questionable;  probably 
it  is  a  form  of  the  present  species. 

In  the  southern  states  of  Brazil  are  to  be  found  a  series  of  forms,  which  do 
not  differ  essentially  from  typical  D.  falciciilata,  while  they  in  some  characters  are 
so  different.  Dial  it  is  possible  that  they  belong  to  a  distinct  species,  intermediate 
between  D.  falciculaia  and  D.  ctenitis.     1  refer  Ihcm  to  D.  falciculata  as 

var.  paranaensis  n.  var. 

Syn.  I),  falciculata  Rosenstock,  Hedwigia  4(>:  116.  1906,  where  Dr.  Rosknstock 
has  given  an  excellent  description  of  this  variety. 

Type  specimen:  Parana:  Villa  Nova,  leg.  Annies,  Rosenstock,  Fil.  aiislr. 
bras,  exsic.  nr.  79  (R,  W). 

11  differs  from  D.  falciculata  type  by  the  following  characters:  1)  Stipe  at 
base    with   numerous,    long  scales,    almost  as  in  D.  subinaryinalis,    2)  lamina  larger 
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and  broader:  pinnæ  up  lo  15cm  long  by  3'/2 — 4cm  broad;  segments  5mm  broad, 
costæ  above  and  margins  excepted  quite  glabrous,  3)  stipe,  rachis  and  costæ 
beneath  rather  densely  scaly,  the  scales  rigid,  nearly  black,  more  or  less  dentate 
with  a  long  fibrillose  apex,  the  cell-walls  thick  and  dark  (fig.  3 -'^),  4)  veins  10—11, 
more  distinct  than  in  the  type. 

From  D.  ctenitis  it  differs  by  fewer  veins  and  medial  or  supramedial  sori 
and  by  the  shorter  teeth  of  the  scales. 

Besides  the  specimens  enumerated  by  Rosenstock  (1.  c.)  I  have  seen: 

Santa  Catharina:  Itajahy,  E.  Ule  nr.  190  (RB). 
Parana:  Maréchal  Mallett,  P.  Dusén  nr.  30(i8  (C). 
Minas  Geraes:    Serra  do  S.  José  dEl  Rev,  A.  Sii.veira  nr.  358  (C). 

Most  specimens  referred  hereto  with  doubt  by  Rosenstock  belong  to  Ü.  sub- 
marginalis. 


33.    Dryopteris  ctenitis  (Link)  O.  Kt/e.  Rev.  2:  812.  1891;  C.  Chr.  Ind.  260. 

Syn.    Aspidium  ctenitis  Link,  Hort.  Berol.  3:  122.  1833! 

Neptirodium  ctenitis  Bak.  Syn.  265.  1867. 

Lastreu  distans  Brack.   U.  S.  Expl.  Exp.  1«:   192.   1854! 

Aspidium squamigerum  Mett.  msc.  (Bak.  Syn. 265  nota)!  (non Fée  necMann). 

Nepiirodinm  squamigerum  Rosenst.    Hedwigia  43:  224.  1904. 

Aspidinm  amanrolepis  Fée,  Cr.  vase.  Brés.  1:  137  lai).  44  fig.  2.  1869! 

Aspidium  isahellinum  Fée,  Cr.  vase.  Brés.  1:   137   lab.  45  fig.  2.   1869! 

Dryopteris  isabellina  C.  Chr.  Ind.  272.  1905. 

Nephrodium  caripense  ß  squamigerum  Bak.  Fl.  Bras.  1-:  474.  1870. 
Link  founded  this  species  on  plants  cultivated  in  the  Botanical  Garden  of 
Berlin  and  the  type  specimen  (B!)  belongs  to  a  somewhat  abnormal  form,  wliich 
after  a  detailed  analysis  of  the  original  specimens  of  each  was  found  to  be  identical 
with  A.  squamigerum  Mett.  and  A.  amaurolepis  Fée.  The  species  is  well  figured  by 
FÉE  on  the  plates  quoted  above.  The  rudimentary  lower  pinnæ  of  A.  isahellinum 
(lab.  45  fig.  2j  are  not  normal  ones;  in  some  specimens  I  have  found  similar  ab- 
normal pinnæ,  which  are  not  always  the  lower  ones;  in  such  pinnæ  the  lower 
segments  only  become  fully  developed ,  the  cosla  suddenly  terminating  in  a 
scaly  bud. 

D.  ctenitis  is  intermediate  between  D.  falciculata  and  D.  submarginalis  and  il 
is  very  difficult  to  distinguish  some  of  its  forms  from  these  species,  still  I  think 
the  following  characters  mark  it  sufficiently. 

Leaf  as  dried  dark-brown  or  red-brown,  thin.  Rachis  clothed  with  dark  and 
stiff,  fibrillose  scales  with  a  long  hair-like  apex,  shortly  pubescent  in  the  furrows 
above.  Pinnæ  rather  distant,  up  to  20  cm  long  by  3 — 4  cm  broad,  the  edges 
parallel  from   the   base   to   above   the    middle.     Costæ    beneath  more  or  less  sh'ort- 
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hairy  and  more  or  less  scaly  by  filiform  scales,  which  are  distinctly  and  sharply 
toothed  by  claw-shaped  teeth;  the  cell-walls  very  dark  and  thick,  the  lumina 
small  (lig.  3"').  Under-surface  often  glandular.  Segments  patent  or  a  little  oblique, 
with  the  edges  parallel,  the  apex  truncate  or  bluntly  rounded,  entire  or  finely 
toothed,  not  mucronate.  Veins  10 — 15,  oblique.  Sori  infra  medial,  rarely  almost 
medial,  furnished  with  a  persistent,  reddish,  glabrous  or  slightly  ciliate  and  glan- 
dulose  indusium. 

From  D.  falciculata  the  present  species  differs  by  more  veins  in  the  patent, 
obtuse  segments,  inframedial  sori  and  the  different  shape  of  the  scales;  from  D. 
siibmurginalis  it  differs  by  the  dark  colour  of  the  lamina  and  scales,  obtuse  seg- 
ments, inframedial  sori  and  persistent  indusia. 

The  specimens  examined  can  be  referred  to  two  forms  : 

1.    forma  isabellina  (Fée). 

Scales  of  rachis  and  costæ  few  and  small,  very  like  those  of  D.  suhmarginalis 
f.  lenuifolia  but  darker  and  more  distinctly  toothed  (fig.  S^"'');  rachis,  costæ  and 
both  surfaces  hairy  by  scattered,  red,  deciduous  hairs.  Pinnæ  2'/2— 3  cm  broad; 
segments  rather  oblique,  finely  toothed  or  often  deeply  serrate  in  the  lower  pinnæ. 
Veins  10—12,  forked  in  the  serrate  segments;  sori  often  nearly  medial.  —  Stipe  at 
base  with  a  dense  mass  of  soft,  reddish  scales. 

This  form,  lo  which  the  original  specimen  of  A.  ctenitis  Link  seems  to  belong, 
is  very  closely  related  to  D.  submarginalis  f.  tenuifolia,  from  which  il  differs  mainly 
by  colour,  structure  of  the  scales  and  the  persistent  indusium. 

Brazil:    Rio,  Glaziou  nr.  2368  (C,  H,  Rg),  2371   (H),  2372  (H,  Rg). 

MiiKis   ("leraes:    Lagoa   Santa,    Warming   (H)    —    Caldas,    Lindberg   ur.  557   (B),    Mosen   nr.  214G  pt. 

(B,  Rg). 
Sao  Paulo:   Tieté,  Gerder  nr.  S4a  (Rl  —  Toledo,  Schnapp  nr.  43  (C). 

2)  forma  aniaurolepis  (Fée)  —  (A.  amaurolepis  Fée,  A.  squamigerum  Mett.,  Lastrea 
distans  Brack.) 

Larger  and  more  scaly  than  the  preceding  form,  the  scales  larger  and  darker. 
Costæ  beneath  flat  and  sulcate,  furnished  with  two  kinds  of  scales:  1)  lateral  ones, 
which  are  red-brown  and  patent  (fig.  ',V^^},  and  2)  frontal  ones,  which  are  adpressed 
and  almost  black  (fig.  3^^''^).  Both  surfaces  generally  glabrous.  Pinnæ  4  cm  broad, 
the  segments  close,  patent,  obtuse;  veins  about  15;  sori  inframedial.  —  Stipe  at 
base  apparently  without  a  dense  mass  of  soft  scales. 

Between  this  excellent  form  and  f.  isabellina  numerous  intermediates  are  to 
be  found,  the  two  forms  described  being  the  two  extremes  of  D.  ctenitis. 

Brazil:    Rio,   Glaziou  nr.  KiSO,   237(1  (H),  Mosen  nr.  100  (Hg.  S|,   Martius  iHb.  Fl.  Brazil  nr.  324  (B), 

and  others. 
Minas  Geraes:    T.  de  Moura  (B). 
Bahia:  du  Pasquin  1851  (B).     Luschnath  nr.  118  (Bj. 
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34.    Dryopteris  submarginalis  (Langsd.  et  Fisch.)  C.  Chr.  Ind.  296.  1905. 

Syn.    Polypodiam  submarginale  Langsd.  el  Fisch.  Ic.  Fil.   12  tab.  13.  1810. 
Aspidium  caripense  Mett.  et  auctt. 
Nephrodium  caripense  Hk.  Bak.  Syn.  265  et  auctt. 
(For  other  synonyms  see  under  the  difTerent  forms). 

Type  from  S.  Brazil,  Sta.  Catharina. 

As  here  understood  this  is  the  most  variable  species  of  the  subgenus.  Some 
of  its  forms  are  closely  related  to  D.  falciculaia  var.  paranaensis,  others  to  D.  cienitis; 
certain  South  Brazilian  forms  resemble  very  much  D.  deflexa  and  an  andine  form 
is  not  unlike  D.  refnlgens.  All  these  forms  are,  however,  connected  by  all  possible 
intermediates,  and  I  have  found  it  impossible  to  distinguish  them  specifically, 
while  they  all  differ,  as  a  rule,  from  the  related  species  by  some  few  characters, 
which  are  common  even  to  the  most  different  forms.  The  species  is  distributed 
from  Mexico  to  Peru  and  from  N.  Brazil  to  Uruguay,  and  I  first  succeeded  in 
recognizing  the  special  characters  of  the  ditlerent  forms  by  sorting  the  more  than 
200  specimens  examined  by  me  after  locality.  Then  it  was  found  that  almost  all 
specimens  from  each  of  these  three  regions  1)  Brazil  from  Sao  Paulo  southwards 
to  Argentina  and  Uruguay,  2)  Brazil  from  Sao  Paulo  northwards,  and  3)  Andes 
from  Mexico  to  Peru  constantly  show  some  peculiarities,  especially  in  the  structure 
of  the  scales,  by  which  they  differ  from  specimens  from  another  region  but  re- 
sembling them  in  size,  habit,  colour  and  other  characters. 

D.  submarginalis  may  be  distinguished  from  allied  species  by  the  following 
characters  : 

Stipe  at  base  with  a  very  dense  mass  of  3—4  cm  long,  thin,  red-yellow  scales. 
Leaf  light-green,  firmly  herbaceous,  ciliate,  lower  pinnæ  generally  reflexed  ;  seg- 
ments oblique,  rarely  falcate,  entire  or  often  faintly  toothed,  obtuse  or  mucronate. 
Rachis  and  costæ  beneath  more  or  less  scaly,  the  scales  red-yellow  or  red-brown 
with  a  long  hair-like  point,  their  margins  toothed  by  short,  mostly  not  curved 
teeth,  the  cell-walls  clear.  Costæ  beneath  without  hairs.  Veins  simple,  8 — 15,  the 
basal  ones  running  out  near  the  sinus.  Sori  medial  or  slightly  supramedial, 
reddish-yellow.  Indusium  small,  reddish,  glabrous,  generally  absent.  —  As  a  rule 
the  surfaces  are  glabrous;  in  some  specimens  scattered  hairs  can  be  found  mainly 
on  the  veins  above,  in  others  the  under-surface  is  slightly  glandular. 

In  the  following  I  shall  try  to  explain  the  recognized  forms.  As  the  species 
was  founded  on  a  Brazilian  form  I  begin  with  this,  although  it  is  not  the  most 
developed   form  of  the  species. 

A.     Sou  th- Eas  tern  forms 
1.    forma  uera  (Langsd.  et  Fisch,  tab.  13). 

Syn.    Dryopteris  Sellowii  Hieron.     Hedwigia  46:  324  tab.  3  fig.  1.  1907! 
Dryopteris  soriloba  Christ,  in  Fedde,  Repertor.  6;  350.  1909! 
■'Dryopteris  collina  Christ.,  Bull.  L'Herb.  Boiss.  II.  7:  922.  1907. 

13- 
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Lamina  4—7  dem  long;  [linnæ  rather  distant,  10 — 12  cm  long,  2 — 2'/a  cm 
broad;  segments  oblique  or  often  subfalcate,  faintly  toothed  in  the  outer  half  and 
generally  with  a  mucronate  apex.  Veins  10—23.  Sori  supramedial,  very  often 
coniined  to  the  outer  half  of  the  segment  (D.  soriloba  Christ).  Rachis  and  costæ 
more  or  less  scaly;  scales  of  costæ  ovate  with  a  long,  hair-like  point,  clear  and 
thin,  their  cells  large  with  thin  walls,  the  edges  faintly  and  distantly  toothed  (fig.  S^''»)- 

This  form  comes  near  to  D.  deflexa  in  size,  habit  and  colour  of  scales  but  is 
different  by  the  subenlire  scales.  It  is  confined  lo  the  Southern  Brazilian  States 
and  the  neighbour-republics;  agreeing  best  with  the  original  description  and  figure 
are  the  specimens  from  Rio  Grande  do  Sul  and  Misiones;  some  of  the  specimens 
from  Parana  and  Sta.  Catharina  are  intermediate  between  this  and  the  following 
form.  —  D.  Selloivii  Hieron".  is  exactly  this  form. 

Argentina:  Tucuman,  Siambon,  Hiebonymus  u.  Lorkntz  nr.  79.'j  pt.  (15)  —  Misiones,  Campament 
Bosetti.  NiEDERi.EiN  (B);  Soreto,  Nieuerlein  nr.  253  (Bj;  Puerto  Tamaren,  Niederlein  (B); 
Bonpland,  Ekman  nr.  1,  2,  3  (Rg). 

Uruguay:    Coronilla,  Berro  nr.  2382  (C,  CC). 

Paraguay:  Colonia  Elisa  prope  San  Antonio,  Lindman  (Kg)  —  Cordillère  de  Mbatobi,  Paraguari, 
Balansa  nr.  2917  |B,  Hi  —  Sierra  de  Amambay,  Hassi.er  nr.  10454  (C,  RB  =;  D.  soriloba 
Christ!  and  perhaps  the  same  as  D.  coUina  Clirist). 

Brasilia:  Rio  Grande  do  Sul:  Serra  dos  Tapes,  Cascata,  Lindman  nr.  A.  905  iRg,  W)  —  Excolonia 
Santo  Angelo,  Lindman  nr.  A.  959  Rg  —  Neu-W'iirtteniberg,  Estancia  L.  Gomez,  A.  Born- 
mcller  nr.  273  (R)  —  S.  Leopolde,  Hamburger  Berg,  StObel  nr.  1173  (B  ^  D.  SeUowii).  — 
Sta.  Catharina:  Blumenau,  Haerchen  nr.  49',  50  (R)  —  Goeden  nr.  45  (R).  —  Parana: 
S.  Mattlieus,  Gänsly  nr.  8  u.  35  (R)  —  Villa  Nova,  Annies  nr.  42  (Rj,  —  and  others. 

Intermediate  forms  between  forma  1  and  2. 

Sta  Catharina:    Blumenau,  Haerchen,  Ros.  Fil.  exsicc.  nr.  153  (B.  R,  Rg,  W). 

Sao  Paulo:  Toledo,  Stier  nr.  32  (R),  Schnapp  nr.  30  iR),  Uluricht  nr.  55  (R)  —  Campinas,  Ulbricht 
nr.  59  iR). 

2.    forma  tenuifolia  (Presl). 

Syn.    Lastrea  tenuifolia  Pr.  Epim.  37.  1849! 

Asi)i(liiini  caripense  f.  inacroloba  A.  Br.  Ind.  sem.  ht.  Berol.  app.  1857:  2! 

Pheijopteris  Oreopteridastniin  Fée,  Cr.  vase.  Br.  1:  97.  1869  (Glaziou  963). 

Aspidium  Sancti  Pauli  Christ,  Denksehr.  Akad.  Wien  79:  15.  1907! 

Larger  than  the  preceding  form,  leaf  one  meter  or  more  long,  pinnæ  20cm 
long  by  3  -3'/-' cm  broad,  often  contiguous  and  erect,  so  that  the  leaf  becomes  a 
very  compact  habit.  Segments  slightly  oblique  or  patent,  seldom  subfalcate,  gene- 
rally bluntly  rounded  at  the  apex  and  faintly  toothed,  sometimes  mucronate. 
Scales  as  a  rule  fewer  than  in  the  typical  form,  those  of  the  costa  beneath 
generally  hair-like  consisting  of  a  few  rows  of  cells  (fig.  3'^'').  —  Veins  12—15- 
jugate.     Sori  often  medial,  exindusiate  (always?). 

This  is  the  common  form  of  the  mountains  of  the  states  Rio  de  Janeiro  and 
Minas  Geraes,  where  it  was  collected  by  almost  all  collectors.  The  original 
specimen  of  Lastrea  tenuifolia  Presl  was  collected  near  Rio  by  Pohl  (Herb.  Presl!); 
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in  my  Index  il  was  identified  with  D.  alsophilacea  because  Mettenius  referred 
Presl's  species  to  A.  alsophilaceum.  —  I  have  examined  a  series  of  specimens  and 
enumerate  here  the  more  important  collector-numbers. 

Sao  Paulo:    Villa  Nova,  Annies  nr.  24  (R)  —  Rio  Tieté,  Gekdek  nr.  84  (R)  —  Campinas,  Heineh  nr.  ölß 

(Rg)  —  Serra  de  Caracal,  Mosen  nr.  4620  (Rgl  —  Wettstein  u.  Schii  fnek  I'JOl   (==  A.  Sancti 

Pauli  Christ,  C,  Hb.  Wien). 
Rio  de  .Janeiro:    Glaziou  nr.  963,  15767  (H). 
Minas  Geraes:    Caldas  ,  Lindberg  nr.  559b  (B),    Regnell  nr.  475  a  (Rg,  W);   Mosen  nr.  2146  pt.  2147, 

2148,  2149,  21.'>0,  4619  (Rg)   —    Corrego   d'Olho   d'Agua   bei  Antonio  Pereira,   Schwacke  nr. 

l.')052  (C    —  Ouro  Preto,  Schwache  nr.  11291   (C);  M.  Gomes  nr.  .1113  (C). 
Matto  Grosso:    H.  Smith    Gl. 
Cearå:    Serra  de  Baturité,  Huber  nr.  G.  137  (C). 

B.     And  ine  forms. 

3.  forma  caripensis  (Willd.). 

Syn.    Polypodiuiu  caripense  H.  B.  Willd.  sp.  5:  202.  1810! 

Aspidium  caripense  f.  bracbyloba  A.  Br.  Ind.  sem.  ht.  Berol.  app.  1857:  2! 

Nearly  identical  with  f.  tenuifolici,  but  generally  with  smaller  pinnæ  (15  cm  x 
2'  i  cm)  and  fewer  veins  (10—12),  which  are  not  so  close  as  in  the  Brazilian 
forms.  The  scales  of  the  costæ  beneath  are  never  hair-like  but  rather  uniform 
(fig.  3^'*'^).     Underside  often  glandulose. 

Mexico:    Orizaba,   Weheh    B),   Miiller  (B)    —    Mirador,   Liebmann  (H)    —   Sierra  San  Pedro,   Nolasco, 

Talea  etc.  C.  Jürgensen  nr.  228  (RB). 
Guatemala:    Coban,  Alta  Verapaz,  v.  Tuerckheim  nr.  U.  1204  (W). 
Nicaragua:    Canada  Yasica,  Dep.  Matagalpa,  E.  Rothschi  H  nr.  237  (B). 
Costa  Rica:    Tuirialba,    Donn.  Smith    nr.  5(195   (C,  W;   Navarro,  Wercklé   nr.  16780   (RB,  CC  ;    Juan 

Vinas,   Reventazon  Valley,    1000  m.   Cook  and  Doyle  nr.  185  (W):   J.  J.  Cooper  nr.  372.  ed. 

Donn.  Smith  sub  nr.  6018  b    W). 
Colombia:    Caripe,  Humboldt  (B,  herb.  Willd.  nr.  19700J;   Linden  nr.  1010  (RBl. 
Venezuela:    Tovar,  Moritz  nr.  38,  39,  207,  208  (B),  106  (C,  B,  S);  Fendler  nr.  197  (Bi,  Caracas,  Funck 

et  ScHLiM  nr.  270  (RB). 

Aspidium  microchlaena  Fée,  8  méni.  102.  1857;  Dryopteris  microchlaena  C.  Chr. 
Ind.  278.  1905  from  Mexico,  Orizaba,  Schaffner  nr.  459  can,  I  think,  with  certainty 
be  referred  to  this  form  of  Ü.  submarginalis.  Fournier  (Mex.  pi.  1:  93)  united  it 
with  Aspidium  microcarpon  Fée,  8  mém.  1U5,  based  on  Schaffner  nr.  214  from 
Cordoba,  Mexico.    Nephrodium  crinitum  a  Sod.  is  most  probably  the  true  cnripensis. 

4.  forma  glaucescens  (Sodiro). 

Syn.    Nephrodium  crinitum  ß  ylaucescens  Sod.  Cr.  vase.  quit.  251.  1893. 

Under-surface   more   or  less   glaucous   and    often   glandular.     Sori  often  found 

furnished  with   a   somewhat   glandulose   and  ciliate  indusium  ;    segments  acute  and 

faintly  toothed.     Otherwise  like  f.  caripensis. 

Ecuador:    Qualca,  Sodiro  (C). 
Colombia:    La  Vega,  Lindig  nr.  337  (B). 
Venezuela:    Lansberg  (B). 
Costa  Rica:    Wercklé  nr.  16756  (C). 
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5.  var.  tarapotensis  (Hook.). 

Syn.    Nephrodium  tarapotense  Hook.  spec.  lil.  4:  107.  1862. 

A  form  with    piiinæ    resembling   in   shape   exactly  those   of  D.  Karstenii,  with 
which  Mettenius  identified   it;   it  differs   from  that  species  by  more  veins  (10 — 12 
to  a  side)   and   lack  of  articulated  hairs  on  veins  and  costæ  beneath;   from  typical 
D.  submarginalis  it  differs  by  its  very  obtuse  segments. 
Peru:    Mt.  Campana,  prope  Tarapoto,  Spruce  nr.  4016  (Kew!). 

6.  var.  Lagerheimii  (Sod.). 

Syn.    Nephrodium  Lagerheimii  Sodiro,  Cr.  vase.  quit.  252.  1905. 
Dryopteris  Lagerheimii  C.  Chr.  Ind.  273.  1905. 

Large;  stipe  and  rachis  very  scaly;  scales  of  the  stipe  below  about  5  cm  long, 
those  of  the  costæ  beneath  numerous  and  much  broader  than  those  of  f.  caripensis. 
Leaf  1  m  long,  pinnæ  20  cm  long  by  3  cm  broad;  segments  rather  falcate,  finely 
toothed  at  the  outer  part;  veins  15 — 17-jugate;  indusium  often  present.  In  general 
habit  not  unlike  D.  refulgens. 

Ecuador:    Andes  quitenses,  Lagerheim,  comm.  Sodiro  IS,  C)  —  Spruce  nr.  5294  (CC,  H,  L,  RB,  S). 
Colombia:    Cune,   1100  m,  Lindig  nr.  295  (B). 
Peru:    Ruiz  nr.  «8  (Bi. 

35.    Dryopteris  Karstenii  (A.  Br.)  C.  Chr.  comb.  nov.  —  Fig.  6. 

S  y  II.    Aspidium  Karstenii  A.  Braun,  Ind.  sein.  bort.  Berol.  app.  1857:  3. 

Type-specimen  in  B!,  cultivated  in  Hort.  Berol.  and  raised  from  spores  of 
plants  collected  by  Karsten  in  Venezuela. 

Closely  related  to  Ü.  submarginalis  resembling  it  in  the  reddish  scales,  which 
form  a  tuft  at  the  base  of  the  Stipes,  but  receding  from  it  in  the  direction  of 
D.  falciculata.  Compared  with  D.  submarginalis  the  main  characters  of  D.  Karstenii 
are  the  following:  Middle-sized;  stipe  3' -■  dem  long,  like  rachis  clothed  with  hairs, 
hair-shaped  scales  and  broader  scales.  Lamina  5 — 6  dem  long,  2 — 2^/2  dem  broad; 
largest  pinnæ  10—12  cm  long,  2 — 2'  4  cm  broad;  both  sides  throughout  with  short, 
scattered,  reddish  hairs,  costæ  beneath  furnished  with  hairs  and  scales  and  with 
all  intermediates  between  these  two  kinds  of  Iricliomes  (fig.  3').  Segments  close, 
slightly  oblique,  entire,  broadly  obtuse  and  often  emarginate,  upper  basal  one  often 
quite  free  and  a  little  shortened.  Veins  6 — Sjugate.  sori  medial  or  a  little  supra- 
medial  furnished  with  a  persistent,  ciliate  indusium. 

—  "Truncus  erectus  sensim  supra  terrain  elatius  demum  fere  pedalis  una  cum 
phyllopodiis  laxius  dispositis  paleaceus"  (A.  Braun  1.  c),  while  the  caudex  of  D.  cari- 
pensis is  described  thus:  "truncus  erectus  supra  terrain  elevatus  demum  semipedalis 
et  altior  una  cum  phyllopodiis  satis  confertis  dense  paleaceo-lanatus  paleis  valde 
elongatis  (fere  poUicaribus)  linearibus  in  piluni  excurrentibus"  (A.  Braun  1.  v.  pag.  2). 

From  Ü.  falciculata  and  D.  nigrovenia   our   species   differs    by   the   shape  and 
structure  of  the  scales. 
Venezuela:    Moritz  nr.  209,  Lansuerg,  Gollmek,  ilii,  Puerto  Cahello,  Karsten  (C). 
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36.    Dryopteris  deflexa  (Klf.)  C.  Chr.  Ind.  261.  1905. 

Syn.    Polypodinm  deflexiim  Klf.  Enum.   114.  1824. 

Pohjpodium  vestitum  Raddi,    Opusc.    sei.    Bol.  :i     288.   1819; 

24  tab.  36.   1825  (non   Forst.   1786). 
Nephrodhiin  vestitum  Bak.  Syn.  265.  1867. 
Aspidiiim  Raddianum  Mett.  Pheg.  u.  Aspid.  91  nr.  221.  1858. 
Nephrodhiin  Raddianum  Hk.  sp.  4:  98  tab.  245.  1862. 
Aspidium   basilare   Fée,   Cr.   vase.    Brés.   1:    135   tab.  43 
ug.  2.    1869! 
Type   spe  e  i  m  en    from    Brasilia,    Mertens   communicavit 
(not  seen).     It  is,   however,   sure  that   P.  deflexum  Klf.   is   identical 
with  P.  vestitum  Raddi;   the   terms  of  the  original  diagnosis  "costis 
venisque  infra  paleis  lacero-ciliatis  tectis,   soris  venae  adproximatis" 
show  it  sufficiently.  Whether  Polypodium  lepigerum  Schrad.  Gott.  gel. 
Anz.  1834:  868  is  the  same,  as  suggested  in  Ind.  Fil.,  is  questionable. 
The   short   diagnosis   agrees   also  with  other  species  of  this  group; 
perhaps  it  is  identical  with  var.  Aschersonii  (see  below). 

A  very  distinct  species  at  once  to  be  distinguished  from  allied 
species  by  the  very  scaly  rachis  and  eostæ  and  eostulæ  beneath; 
the  scales  are  light  flat,  appressed,  formed  by  large  clear  cells  and 
with  very  long  hairlike  fringes  on  the  margins  (fig.  3").  By  this 
last  character  it  differs  from  the  more  scaly  forms  of  D.  submar- 
ginalis  f.  vera,  which  are  very  similar  D.  deflexa  in  size  and  colour 
of  the  scales;  still  D.  deflexa  seems  to  want  the  dense  tuft  of  scales 
at  the  base  of  the  stipe.  —  Lower  pinnæ  reflexed  ;  veins  about  8 
to  each  side,  the  basal  pair  reaching  the  margin  above  sinus.  Sori 
inframedial,  often  close  to  the  costa  (A.  basilare  Fée),  furnished 
with  a  small  deciduous  indusium.  —  Leaf-tissue  hairless,  underside 
sometimes  slightly  glandular. 

A  fairly  constant  species,  apparently  common  in  the  moun- 
tains near  Rio.    I  have  seen  the  following  specimens: 

Rio:  Sellow  nr.  680  (B);  Riedel  (B,  H,  W);  Mosen  nr.  97,  2704  (H,  Rg),  27U3 
(Rg);  Glaziou  nr.  2373  (H),  2374  (C,  H,  Rg);  Goeldi  (C);  Mikan  (Hb. 
Presl). 

Parahyba:    Goei.di  (C|. 


PI.  Bras.  1: 


Fig.  6.  D  Karstenii 
(A.Br.)  C.Chr.  Pin- 
na X  *k  and  seg- 
ments X  Vh  (Mo- 
ritz 209). 


var.  Aschersonii  Mett.  msc. 

Differs  from  the  type  by  the  sessile  pinnæ  and  persistent  indusia;  it  is  still 
more  scaly  than  the  type,  and  the  scales  are  formed  by  small  cells  with  very 
flexuose  cell-walls. 

Prov.  Espirito  Santo,  an  der  Minasstrasse,  Prinz  zu  Wied  1816  (B). 
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37.    Dryopteris  Anniesii  Rosenstock,  Hedwigia  46:    118.  1907.  —  Fig.  7. 

Type  from  Brasilia,  Rio  Grande  do  Sul,  Campestre  do  Seivaes,  leg.  Jürgens 
u.  Stier  nr.  158  (R!). 

A  large  species;  leaf  1  m  or  more  long  with  numerous,  alternate  pinnæ,  which 
are  up  to  20  cm  long  by  'i'/U — 2'/3  cm  broad,  the  lower  ones  not  or  a  little  short- 
ened. Segments  patent  or  subfalcate,  generally  broadest  towards  the  apex,  sepa- 
rated by  round,  broad  sinuses,  the  lower  ones  free  or  nearly  so.  Veins  12— 15-jugate. 
Sori  numerous  subcostular  or  at  least  distinctly  inframedial,  reddish,  furnished  by 
a  persistent,  rather  large,  reddish,  glabrous  indusium.  Leaf  tissue  of  both  sur- 
faces glabrous,  the  underside  often  finely  glandular,  margins  ciliate.  —  In  general 
habit  the  species  is  not  unlike  D.  ctenitis,  probably  its  nearest  ally,  which  it  also 
resembles  in  the  dense  tuft  of  scales  at  the  base  of  the  stipe,  its  inframedial  sori 
and  persistent  indusia,   but   il    differs   considerably  by   the   structure   of  the  scales; 

soft  and  clear,  not  unlike  those  of  D.  dcflexa,  but 
their  margins  are  toothed  only  not  long- 
fimbriated  (fig.  3  '').  —  Stipe  and  rachis 
dark-coloured  densely  clothed  with  ad- 
pressed,  darker  scales. 

I'ariiiKi:  Villa  Nova,  Annie.s  iir.  89  (:=  Rosen- 
stock:  Fil.  Exsicc.  Austro-Brasil.  nr.  89 
(B,  C,  R,  Rg,  W).  -  Serro  do  Mar. 
inter  Ypiranga  et  Volta  Grande  in 
terra  silvosa,   Duskn  nr.  :i(i2.')  (C,  Rg). 


these   are   numerous,   reddish. 


Fig.  7.    D.  Anniesii  Ros.    Base  of  pinna  x   '1.-.  and 
segments  X  I'Is.     lOrig.) 


var.  Ottonis  Rosenstock  in  herb. 

Lamina  ad  basin  sensim  decrescens:  pinnis  inferioribus  3 — 4  jugis  refiexis. 
infimis  4  5  cm  longis;  paleis  costarum  structura  f.  lijpicae  sed  ad  marginem  ciliis 
nonnuUis  instructis,  fere  ut  in  D.  deflexa. 

Sta  Catharina:    .loinville,  Mi  i.i.ER  (Rl;   Gerdrh  nr.  SOa  (R). 


38.    Dryopteris  fenestralis  sp.  nov.  —  Fig.  8. 
Type  specimen    from  Brasilia:    Rio,    Petropolis,   Alto  do  Imperador,    leg. 
Glaziou  nr.  7026,  '''l■^  1878  (H,  also  B). 

Stipitibus  4'/3  dem  longis,  ' -2  cm  crassis,  rufis,  ad  basin  paleis  2 — 3  cm  longis, 
3—4  mm  lalis  densissime  vestitis,  supra  cum  rachi  paleis  sordide  brunneis 
tenuissirais,  2— 3  mm  latis,  8— 10  mm  longis,  laxe  dispositis  dense  vestitis.  Lamina 
ovato-lanceolala,  ca.  7  dem  longa,  infra  medium  3'  -'—4  dem  lata,  atro-viridi,  firmo- 
herbacea.  Pinnis  allernis,  inferioribus  petiolulatis,  acuminatis,  ad  20cm  longis, 
3^/2  cm  latis,  ulrinque  costis  exceptis  glabris,  supra  ad  costas  rufo-pilosis  et  squa- 
mis  parvis  longis  filiformibus  nonnullis  instructis,  infra  ad  costas  costulas  venasque 
squamis  tenuibus  latis  vestitis,  fere  ad  costam  incisis  vel  inferioribus  versus  basin 
fere  pinnatis.    Laciniis  falcatis  basi  recte  truncata,  apice  acuto  serrato,   marginibus 
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parallelis,  4  mm  latis,  basali  posteriore  aequali  vel  parum  reducta,  anteriore  sæpe 
valde  prolongata  lobata,  rachi  parallela  vel  eam  tegente.  Venis  15— 20-jugis,  parum 
obliquis.  Soris  parvis  medialibus  vel  paulo  inframedialibus,  exindusiatis  (?); 
sporangiis  pilis  articulatis  intermixtis. 

Allied  to  D.  Anniesii,  from  which  it  differs  by  its  numerous,  not  adpressed, 
dirty-brown,  very  large  scales  of  stipe  and 
rachis  and  by  its  small,  medial  sori  without 
distinct  indusia.  The  scales  of  the  costæ  be- 
neath are  larger  than  in  any  other  species  and 
formed  by  large,  isodiametric  cells  with  thin 
walls;  their  margins  are  irregularly  toothed. 
Seen  in  the  microscope  a  scale  resembles  not  a 
little   an   old  window,   hence    the   specific  name 

(fig.  S''). 

To   this   species   I    refer  a    plant   from    S  ta. 
Catharina:  S.  Joaquin,  leg.  Spannagel  nr.  174     Fig-8.  D.  fenesiralis  n. sp.  Base  of  pinna 

,^     r>.        ..     .  ,,  u    i       in  1  J  X  *U  and  segment  X   I'Is.     (Orig.) 

(C,  R);    it   IS   smaller   but  still    more   scaly   and  *  ^ 

the  scales  larger  and  reddish-yellow;  base  of  stipe  with  a  dense  tuft  of  very  large, 
thin  scales,  the  largest  3  cm  long,  6  mm  broad.  It  can  be  named  var.  Span- 
iiagelii  Ros. 


39.    Dryopteris  vellea  (Willd.)  O.  Ktze.  Rev.  2:  814.  1891;  C.  Chr.  Ind.  300. 

Syn.    Aspidium  velleum  Willd.  sp.  5:  255.  1810. 

Nephrodium  velleum  Desv.  Prod.  261.  1827;  Bak.  Syn.  265. 
Nephrodiiim  aureovestitum  Hk.  sp.  4:  101  tab.  246.  1862. 

This  species  was  founded  on  Plumier  tab.  49,  which  plate  illustrates  a  plant 
from  San  Domingo;  it  is  probable  that  N.  aureooestitum  Hk.  based  on  Linden 
nr.  1901  from  Cuba,  Mt.  Libanon  is  the  same,  but  I  have,  however,  not  seen  any 
Cuban  specimen.  It  seems  to  be  a  rare  species,  I  have  seen  only  a  single  speci- 
men from  Jamaica,  leg.  Jenman  (W);  according  to  Jenman  it  is  common  in 
forests  on  the  Manchester  mountains  at  2000  feet  altitude. 

D.  vellea  alone  represents  the  subgenus  in  the  West-Indies.  It  resembles 
in  size  D.  deflexa,  but  in  the  scales  much  more  D.  cirrhosa  var.  eriocaulis, 
from  which  it  differs  by  the  glabrous  leaf-  tissue  and  fewer  veins  (8  — 10). 
The  scales  are  reddish,  entire  with  a  pocket -shaped  base,  not  hair-pointed 
(fig.  3^). 


40.    Dryopteris  cirrhosa  (Schum.)  O.  Ktze.  Rev.  2:  812.  1891;  C.  Chr.  Ind.  257. 

Syn.    Aspidium  cirrhosum  Schum.  Vid.  Selsk.  Skr.  4:  231.  1827. 
Nephrodium  crinibulbon  Hk.  sp.  4:  92  tab.  244.   1862. 

D.  K.  I).  Vidensk.  Selsk.  Skr.,  7.  Række,  naturvldensk.  og  mathem.  Afd.  X.  2.  I'i 
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var.  eriocaulis  (Fée)  C.  Chr.  comb.  nov. 

Syn.    Aspidiiiin  eriocaulon  Fée.  Cr.  vase.  Br.  1:  136  tab.  4  fig.  1.  1869. 
Nephrodinm  eriocaulon  Bak.  Syn.  495.  1874. 

Dryopteris  eriocaulis  O.  Ktze.  Rev.  3:  812.  1891;  C.  Chr.  Ind.  263. 
Nephrodium  ramentaceum  Bak.  Fl.  bras.  1":  473.  1870. 

Ty pe  specimen  of  Z).  cirrhosa  from  Guinea,  tropical  West  Africa,  leg. 
Thonning  (H!),  of  var.  eriocaulis  from  Brazil,  leg.  Glazigu  nr.  2369  (H,  Herb. 
CossoN,  Paris!). 

This  is  the  only  species  of  the  whole  subgenus,  which  I  do  not  hesitate  to 
unite  with  an  Old-World's  species;  the  very  handsome  Brazilian  D.  eriocaulis  is 
nearly  quite  identical  with  the  African  D.  cirrhosa;  I  see  no  other  differences  than 
the  African  form  being  less  scaly  and  having  more  acute  segments  and  smaller  sori  ; 
in  shape  of  scales,  pubescence,  texture,  position  of  sori  etc.  the  two  forms  quite 
agree. 

The  South-American  form  var.  eriocaulis  is  very  constant  and  the  most  beauti- 
ful and  well-marked  form  of  the  whole  subgenus;  its  essential  characters  are  the 
following  : 

Stipe  beneath  with  a  tuft  of  scales,  upwards  like  rachis  very  densily  clothed 
with  red-yellow,  patent  or  often  characteristically  reflexed,  entire,  hairpointed  scales. 
Lamina  in  size  equal  to  D.  cienitis  and  D.  Anniesii,  shortly  hairy  throughout  on 
both  surfaces,  beneath  also  glandulose;  costæ  beneath  densily  clothed  with  red 
scales,  which  generally  stand  at  open  angles  to  the  costa  and  narrow  from  a  sub- 
bullale  base  rather  suddenly  into  a  long  narrow  point  with  revolute  but  quite 
entire  edges  (fig.  3'').  Segments  oblique  or  subpatent,  obtuse  or  subacute,  often 
faintly  toothed,  4'/2 — 5  mm  broad.  Veins  10  —  12.  Sori  inframedial  or  almost 
medial,  furnished  with  a  persistent,  red  indusium,  which  is  shortly  hairy  and 
sparsely  glandulose. 

Brasilia:  Parahyba,  Goeldi  (C)  —  Rio,  Glazioi;  nr.  2369  (H),  SeUow  (B\  Lenormand  (B)  -  Sao 
Paulo:  Bella  vista  ad  fluraen  Rio  Pardo,  Wettstein  u.  Schiffner  1901  (C,  Hb.  Wien  i  — 
Rio  Tieté,  Gerder  nr.  80  (R). 

Paraguay:    Hassler  (C). 

Besides  these  specimens  I  have  seen  numerous  others  originating  from  plants 
cultivated  in  Berlin  1862  and  Kew  1868  under  the  names  Lasirea  vestita  J.  Sm.  and 
L.  üulpina  Kl.,  which  latter  very  proper  name  has  not  been  published. 

41.    Dryopteris  nigrovenia  (Christ)  C.  Chr.  Ind.  279.  1905  —  Fig.  9  a. 

Syn.    Nephrodium  nigrovenium  Christ,  Bol.  Gaz.  20:  545.  1895. 

Aspidium  setosum  Kl.  Linn.  20:  371.  1847  (description;   non  Sw.). 

Aspidium  deltoideum  Fourn.  Mex.  pi.  1:  93.  1872  (non  Sw.). 
Type  from  Honduras:    San  Pedro  Sula,   Depart.  Santa  Barbara,  1000',  leg. 
Thieme,  ed.  DoNNELL  Smith  nr.  5646  (W!,  C). 
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An  andine  representative  of  D.  falciculata,  resembling  it  in  size,  habit  and 
texture  but  differing  by  the  following  characters:  Stem  proportionally  long,  5  dem; 
lamina  5  dem  long  2  dem  broad,  not  ciliate  and  not  glanduloso-pubescent,  but  both 
surfaces  with  scattered,  short  and  thick  hairs  of  the  common  type.  Rachis  and 
costæ  beneath  with  several,  small,  dark-brown  scales,  which  from  an  almost  cir- 
cular, subbuUate  basal  part  formed  by  large  isodiametric  cells  and  often  furnished 
with  some  long  ciliés  are  suddenly  narrowed  into  a  long,  narrow,  entire  apex,  which 
is  formed  by  longitudinal,  narrow  cells  with  thick  cell-walls  (fig.  3-^).  Segments 
subpatent  or  a  little  oblique,  not  falcate,  generally  distinctly  serrate  especially  to- 
wards the  mucronate  apex,  the  posterior  basal  one  of  the  lower  pinnæ  often  some- 
what shortei-,  the  anterior  basal  one  of  the  upper  pinnæ  generally  enlarged.  Veins 
6 — 8  to  each  side,  simple,  sometimes  dark-coloured.  Sori  medial  or  inframedial, 
small,  with  a  subpersistent,  glabrous  indusium.  —  In  some  specimens  the  basiscop 
half  of  the  basal  pinnæ  is  much  enlarged  with  deeply  lobed  segments  and  fur- 
cate veins. 

D.  nigrovenia  is  distributed  from  Mexico  to  Ecuador  and  it  varies  only  a 
little;  the  form  described  as  A.  setosiim  Kl.  differs  only  by  its  somewhat  longer 
petioles  of  the  lower  pinnæ;  to  that  form  belong  the  specimens  from  Venezuela- 
Ecuador.     I  have  seen  the  following  specimens: 

Mexico:  San  Luis  Potosi ,  Hac.  of  Tamasopo,  Pringle  nr.  3957  (B,  C,  H,  S,  \V);  Vallée  de  Cordoba, 
Bourgeau  nr.  1644  (B,  H,  S,  W  =  A.  deltoideiim  Fourn.),  H.  Fink  nr.  55  part.  (W). 

Honduras,  San  Pedro  Sula,  Thieme  ed.  Donn.  Smith  nr.  5646  (C.  W). 

Costa  Rica,  Wercklé  1904  (C);  Turrialba,  A.  et  C.  Brade  nr.  344  (R);  Grenadilla  Pinea  Hermes,  A.  et 
C.  Brade  nr.  414  (R). 

Panama:    Maxon  nr.  5172  (W). 

Colombia:    Santa  Marta,  H.  H.  Smith  nr.  2581  (C). 

Venezuela:    Tovar,  Moritz  nr.  204  part,  (B,  C,  S,  =  A.  setosum  Kl.),  nr.  457  (B). 

Ecuador:    Andes  quitenses,  Spruce  nr.  5721  (CC,  RB). 

Further  I  refer  here  a  specimen  from 

Trinidad:    Fendler  nr.  125  (W). 

which,  however,  is  very  near  D.  falciculata,  especially  the  specimens  of  that  spe- 
cies from  Parahyba  and  Guiana  ;  thus  it  seems  that  the  two  species  are  connected 
b}'  intermediate  forms  occurring  in  Northern  South  America,  where  they  meet. 

42.    Dryopteris  Tonduzii  (Christ)  C.  Chr.  Ind.  664.  1906. 

Syn.    Aspidium  Tonduzii  Christ,  Prim.  Fl.  Costaric.  III.  34.  1901. 

Type  from  Costa  Rica:    Forêto  de  Tuis,  Tonduz  nr.  11333  (C!  also  W). 

Intermediate  between  D.  nigrovenia  and  D.  Lindeni  resembling  the  former  in 
venation  the  latter  in  size  and  colour.  It  differs  from  D.  nigrovenia  by  its  thin, 
light-green  leaf,  which  is  about  25  cm  long  by  13  cm  broad,  the  leaf-tissue  of  both 
surfaces  glabrous  but  costæ  and  coslulæ  with  scattered,  short,  thick  hairs.  Stipe 
up  to  25  cm  long,  slender,  throughout  glanduloso-pubescent  and  fibrillose  by  thin, 
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patent,  glossy  scales,  the  lower  ones  being  larger,  ovate-acuminate,  the  upper  linear 
and  hair-pointed  with  a  bullate  base.  Rachis  similarly  slender,  glanduloso-pubes- 
cent  and  somewhat  scaly.  Pinnæ  5 — 8  cm  long,  the  costæ  and  costulæ  beneath 
more   or   less   glanduloso-pubescent   and    furnished    with    bullate -acuminate    scales 

much  similar  to  those  of  D.  nigrovenia.  Seg- 
ments oblique  or  falcate,  the  basal  ones  some- 
what reduced,  the  larger  serrate.  Veins  5—6- 
jugate,  very  oblique,  reaching  the  margins. 
'^^^^^^-^tr~l/:?^'t:^^  "^^^^w  ^°'^  small,   medial  or  supramedial,   indusium 

c — '^~~^^^^'y^<^^^^^  '^J^^i  small,  fugacious,  glandulose. 

D.  Lindeni  is  different  by  the  veins  not 
reaching  the  margins,  D.  strigilosa  by  diffe- 
rent scales  and  glandular  under  surface. 

Besides  the  type-specimen  I  refer  here: 

Costa  Rica:  Meseta,  2000  m,  Alfaro  nr.  16863  (C,  RB), 
Navarro,  Wercklé  (C). 

Guatemala:  Volcan  Jumaytepeque,  Depart.  Santa  Rosa, 
6000  ft.,  Heyde  et  Lu.x,  ed.  Donn.  Smith  nr. 
4425   (WJ. 

43.    Dryopteris  strigilosa  Davenport,  Bot. 
Gaz.  -il:  257.  1896;  C.  Chr.  Ind.  295.  -  Fig.  10a. 

Syn.  Aspidium  strigilosum  Dav.  1.  c. 
Type    from    Mexico:    Vera   Cruz,   dry 
calcareous  cliffs,   barranca  of  Metlac,  3000  ft., 
leg.  Pringle  nr.  6077  (C,  H,  S,  W). 

Near  D.  Tonduzii,  resembling  it  in  size, 
colour  and  texture,  but  the  lower  pinnæ  in- 
cised to  costa  and  the  scales  different.  The 
scales  of  stipe  and  rachis,  very  numerous  at 
the  base  of  the  stipe,  are  up  to  1  cm  long, 
patent,  dark-brown,  glossy,  very  narrow  and 
scarcely  widened  at  base,  entire  but  the  mar- 
gins furnished  with  small,  capitate  glands 
(fig.  3''''').  When  the  scales  fall  they  leave  a 
scar  by  which  the  stipe  becomes  rough.  Scales 
of  the  costæ  beneath  are  similar  but  smaller 
with  a  broader,  still  scarcely  bullate  base  (fig.  3'"').  Whole  leaf  densely  glandular- 
pubescent.  Lower  pinnæ  about  4  cm  long,  broadest  at  base,  fully  pinnate  at  the 
lower  half;  segments  (or  pinnules)  distinctly  serrate,  generally  truncate  at  apex, 
veins  4—5  to  each  side,  simple,  reaching  the  margin;  sori  inframedial  furnished 
with  a  glandulose  indusium. 


Fig.  9a.  D.  nigrovenia  (Christ)  C.  Chr.  Middle 
pinna  and  base  of  the  second  pinna  from 
below,  X  *k,  two  segments  seen  from  the 
underside  and  one  seen  from  above,  x  I'/s 
(orig.).  —  b.  D.  Lindeni  (Kuhn)  O.  Ktze., 
middle  pinna  X  ''Ib  and  three  segments 
X  l'/2  (orig.). 
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Polgpodiiim  subincisum  Mart.  et  Gal.  Mém.  Acad.  Brux.  15:  43.  1842  from 
Vera  Cruz,  Gaiæotti  nr.  6290  (B,  a  single  leaf  onlj')  is  ralher  this  species  than  the 
following,  to  which  Kuhn  referred  it. 

var.  Cookii  Maxon  in  sched.  (pro  specie). 

Exactly  D.  strigilosa   in    pubescence  and  scales  but  in  cutting  almost  identical 
with   D.   Tonduzii;    all    pinnæ    pinnatifid    only   and   the   segments   entire   or   faintly 
toothed,   oblique  and  acute,    the  basal   ones  shortened.     Lower   pinnæ  with  rather 
long  petioles. 
Guatemala:    Alta  Verapaz,  near  the  Finca  Sepacuite,  on  limestone  cliffs,  Cook  and  Griggs  nr.  507  (W). 

44.  Dryopteris  Lindeni  (Kuhn)  O.  Ktze.  Rev.  3:  813.  1891  ;  C.  Chr.  Ind.  275       Fig.  9b. 

Syn.    Aspidium  Lindeni  Kuhn,  Linnaea  3(5:  116.  1869. 
Nephrodium  Lindeni  Bak.  Syn.  493.  1874. 
Aspidium  Lindeni  Fourn.  Mex.  PI.  1:  97.  1872. 
Dryopteris  Moreleiii  C.  Chr.  Ind.  278.  1905. 

Type  from  Mexico:  Tabasco,  Teapa,  leg.  Linden  nr.  1489  (Kew!,  Mus.  Paris!). 

This  beautiful  species  was  described  under  the  same  name  both  by  Kuhn 
and  FouRNiER.  The  type-specimen  in  Mus.  Paris  from  Teapa,  Linden  sine  num., 
after  which  Fournier  named  his  new  species,  is  exactly  identical  with  the  Kew 
specimen  of  Linden  nr.  1489,  which  I  regard  as  the  type-number  of  Kuhn's  species. 

Rhizome  oblique;  stipites  fasciculated,  15 — 20  cm.  long,  slender,  at  base 
clothed  with  numerous,  brown,  entire,  from  a  broad  base  narrowed  into  a  hair- 
like apex,  patent  scales,  upwards  like  rachis  deciduously  scaly  by  similar  but 
shorter  scales,  which  from  a  bullate  base  are  suddenly  contracted  into  a  long 
hair-shaped,  rather  flaccid  apex,  2 — 2  mm  long.  Lamina  lanceolata,  15 — 25  cm 
long,  6 — 9  cm  broad,  thinly  herbaceous,  fresh-green,  both  surfaces  (costæ  above 
excepted)  glabrous,  costæ  beneath  with  several  small,  light-brown,  bullate  scales. 
Pinnæ  15 — 20-juga|f,  short-stalked,  the  lower  ones  somewhat  abbreviated,  middle 
ones  3—4  cm  long,  1  —  1' u  cm  broad,  broadest  at  the  base,  incised  to  a  narrow 
wing  to  the  costa  into  oblique,  obtuse,  distinctly  serrated  segments.  Veins  2  —  3- 
jugate,  very  oblique  and  not  reaching  the  margin,  simple  or  more  commonly  fur- 
cate with  a  posterior  branch  running  into  the  teeth  or  lobe  and  an  anterior  one 
which  is  very  short  and  soriferous.  Sori  small,  medial,  medial  apparently  apical 
on  the  short  anterior  branch  of  the  furcate  veins  or  dorsal  somewhat  below  the 
apex  of  the  simple  veins,  furnished  with  a  persistent,  reniform,  glandulose  indusium. 
D.  Lindeni  is  certainly  a  most  distinct  species,  by  its  scales  not  essentially 
different  from  D.  Tonduzii;  it  is  very  closely  related  to  D.  Sahinii,  resembling  it 
in  colour,  shape  of  scales  and  its  peculiar  venation,  by  which  it  at  once  can  be 
distinguished  from  the  three  preceding  species.  Besides  the  type-specimen  I  have 
only  seen  one  more,  which  is  absolutely  identical. 
Guatemala;  Alta  Verapaz,  Cubilquitz,  350  m,  v.  Tuerckheim  nr.  II  839  (W). 
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45.  Dryopteris  Salvini  (Bak.)  O.  Klze.  Rev.  2:  813.  1891;  C.  Chr.  Ind.  290.  -  Fig.  10b. 
Syn.    Xephrodium  Sahini  Bak.  Syn.  Fil.  274.  1867. 

Type  from  Guatemala,  Salvin  et  Godman  (Kew!),  and  identical  specimens 

from  the  same  country,  Alta 
Verapaz,  Culiilqultz,  350  m 
were      collected     by     H.    v. 

TUERCKHEIM,  ecl.  DoNN.  SmITH 

nr.  8647  (C,  W). 

In  most  characters:  sca- 
les, venation,  shape  of  la- 
mina nearly  identical  with 
D.  Lindeni,  but  a  larger  and 
more  robust  plant,  lamina 
up  to  50  cm  long  by  12  cm 
broad,  the  stipe  and  rachis 
rather  strong;  segments  more 
deeply  serrated  with  about 
5  pairs  of  furcate  or  simple 
veins;  basal  segments  nearly 
quite  free.  Indusium  large, 
persistent. 


46.    Dryopteris  lanceolata 

(Bak.)  O.  Ktze.  Rev.  3:   813. 

1891  ;    C.  Chr.    Ind.  273.    — 

Fig.  10c. 

Syn.  Nephrodiiim  lance- 
olatum  Bak.  Syn. 
498.   1874. 

Type  from  Guatema- 
la, Coban,  Salvin  etGoDMAN 
(Kew!),  also  Pansamala,  De- 
part. Verapaz,  3800fl.,T0RCK- 
HKiM  ed.  DoNN.  Smith  nr.  626 
(B,  C,  W). 

In  size ,  texture  and 
scales  not  materially  difTe- 
rent  from  D.  Salvini,  di- 
stinguished by  its  partly  bi- 
pinnate  lamina  and  larger, 
obtuse  tertiary  lobes.  Pinnæ 


Fig.  10.  a.  D.  strigilosa  Dav.  Stipe  and  base  of  lamina  of  a  larger 
leaf,  X  ''Is,  three  segment.s  seen  from  the  underside  and  two  otliers 
(from  an  upper  pinna)  seen  from  the  upperside,  X  I'/j  lorig.).  — 
b.  D.  Salvini  (Hak.)  O.  Ktze.  Middle  pinna ,  X  */s,  two  segments 
seen  from  the  underside  and  one  seen  from  the  upperside,  X  I'l»; 
fragment,  showing  venation  and  indusia  (J.  D.  S.  8647).  —  c.  D. 
lanceolata  (15ak.)  O.  Ktze.,  pinna  x  ''Is  and  pinnula  x  l'Iï  (orig.). 
d.  D.  lanceolata  var.  tricliolepis  (Bak.).  Lower  part  of  a  leaf 
X  *lb,  two  segments  seen  from  the  underside  with  a  sorus  more 
magnified  and  a  basal  pinnula  seen  from  the  upperside,  X  I'/j. 
(J.  D.  S.  626.) 
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rather  distant,  short-stalked,  fully  pinnate  in  the  lower  half;  segments  or  pinnules 
oblique,  deeply  lobed  with  2—3  oblique,  obtuse  lobes  on  each  side,  those  of  the 
anterior  side  the  largest,  the  anterior  side  generally  entire  in  the  lower  half  and 
decurrent  at  base.  Veins  2—4  to  a  side,  simple,  one  to  each  lobe  and  not  reaching 
the  margin,  each  bearing  a  sorus,  which  is  placed  at  the  base  of  each  lobe.  Indu- 
sium  very  large,  glabrous,  brown,  persistent.  —  Surfaces  (eostæ  above  excepted) 
glabrous,  but  costæ  and  often  also  costulæ  beneath  furnished  with  rather  nume- 
rous bullate  scales,  which  resemble  those  of  the  two  preceding  species  but  are 
larger  and  more  numerous.  Scales  of  stipe  and  rachis  rather  many,  from  a  broad, 
subbullate  base  ovate-acuminate,  brown,  glossy, 

var.  tricholepis  (Bak.)  —  Fig.  10  d. 

Syn.  Nephrodhim  tricholepis  Bak.  in  Hemsley,  Biol.  Centr.  Amer.  3:  651.  1885. 
Dryopteris  tricholepis  C.  Chr.  Ind.  298.   1905. 

A  smaller  plant  than  the  type,  otherwise  scarcely  different.  Lamina  10- 15  cm 
long,  3 — 5  cm  Ijroad  at  base  where  generally  broadest  (type  25  X  10  cm,  somewhat 
narrowed  below).  Pinnæ  pinnale;  pinnules  mostly  fully  entire,  ligulate,  or  the 
larger  ones  with  one  or  two  obtuse  lobes.  Scales  typical  in  shape;  in  several 
specimens  they  are  of  a  peculiar,  metallic  lustre,  not  unlike  the  scales  of  Poly- 
podium  moniliforme.     Sori  often  one  or  two  only  to  each  segment  or  pinnule. 

Guatemala:  Mts.  of  Verapaz,  Salvin  (Kew!,  type-specimen);  Pansaraalâ,  Alta  Verapaz,  3800  ft., 
DoNN.  Smith  nr.  1563  (W)  and  v.  Türckheim  ed.  Donn.  Smith  nr.  62t>  (B,  C,  W);  near  the 
Finca  Scpacuite,  Senaju,  Cook  and  Griggs  nr.  482  (W). 

I  have  not  seen  Tonduz  nr.  13764  from  Costa  Rica,  Nicoya,  by  Christ  re- 
ferred to  Aspidium  tricholepis  (Bak.)  (Bull.  L'Herb.  Boiss.  II.  5:  259). 

var.  deltoideo-lanceolata  n.  var. 
Lamina  decidedly  deltoid  in  outline,  20  cm  long,  8  cm  broad  at  base.  Basal 
pinnæ  the  largest  with  the  lower  side  enlarged  with  pinnules  I'/a  cm  long,  6  mm 
broad  and  nearly  incised  to  the  midrib  into  oblique,  ligulate  tertiary  segments. 
Segments  or  pinnules  of  upper  pinnae  mostly  entire,  the  upper  basal  one  large 
and  broad. 

A   characteristic   form,   in   most   characters   agreeing  with   var.  tricholepis   but 
tending  to  a  tripinnate  state  and  approaching  the  following  species,  which  however 
is  very  different  in  venation  and  scales. 
Guatemala:    Alta  Verapaz,  Coban,  H.  v.  Türckheim  nr.  II.  1621  (W). 

47.    Dryopteris  Hemsleyana  (Bak.)  C.  Chr.  Ind.  270.  1905. 

Syn.    Polypodium  Hemsleycinum  Bak.;  Hemsley,  Biol.  Centr.  Amer,  -i:  660  tab. 

108.  1885. 
Type  from  Guatemala:    Chilasco,  Godman  and  Salvin  (Kew!j. 
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In  its  most  developed  form  a  very  distinct  species  but  in  minute  characters 
not  essentially  different  from  D.  nigrovenia  and  Ü.  Lindeni.  Stipe,  rachis  and  costæ 
beneath  with  many,  castaneous,  narrow  scales,  which  have  a  broad,  but  scarcely 
buUate  base  and  a  long  filiform  apex,  which  is  sometimes  ciliated.  Stipes  fasci- 
culated from  an  erect  rhizome,  25—35  cm  long,  castaneous,  glossy.  Lamina  deltoid, 
20 — 30  cm  long,  firmly  herbaceous,  dark-green,  glabrous,  nearly  tripartite  in  the 
most  developed  form.  Basal  pair  of  pinnæ  much  the  largest,  up  to  15  cm  long,  . 
bipinnatifid ,  their  basiscop  pinnulæ  much  enlarged,  4— 6  cm  long;  incised  nearly 
to  the  costa  into  oblong,  acute,  entire  or  faintly  toothed  segments,  their  acroscop 
pinnulæ  smaller  often  only  1  or  I'/s  cm  long,  sometimes  not  quite  free,  serrated  or 
lobed  halfway  down  to  the  midrib.  Other  pinnæ  pinnatifid  or  fully  pinnate  at 
the  base,  6—8  cm  long,  2 — 2^2  cm  broad,  equal-sided,  their  segments  acute,  entire 
or  toothed  in  the  outer  part.  Veins  5—8,  simple,  reaching  the  margin.  Sori  infra- 
medial,  small,  apparently  exindusiate. 

Guatemala:  Zamorora,  Depart.  Santa  Rosa,  5500',  Heyde  et  Lu.\,  ed.  Donn.  Smith  nr.  4662  (B,  Wj — 
Pansamald,  Depart.  Alta  Verapaz,  4000',  H.  v.  Tühckheim,  ed.  Donnell  Smith  nr.  1057  (B,  W). 

Costa  Rica:  Tablazo,  1900  m,  Biolley  nr.  64  (C,  CC,  W)  :  Brade  nr.  144  (R)  —  Surubres,  Biollev 
(W)  —  La  Palma,  Wercklé  nr.  17078,  17087  (C,  CC,  W)  —  Bord  de  l'aguacaliente  1300  m, 
PiTTiER  nr.  2416  (B)  —  Forests  of  Virris,  near  la  banilla,  800  m,  Biolley  (W). 

Panama:    Maxon  nr.  5412,  5435  (W). 

48.    Dryopteris  honesta  (Kze)  C.  Chr.  Index  271.  1905.  -  Fig.  lib. 

Syn.    Polypodium  honestiim  Kunze,  Linnaea  9:  49.  1834. 

Phegopteris  honesta  Mett.  Pheg.  u.  Aspid.  nr.  59.  1858;  Ettingsh.  Farnkr. 
164  tab.  106  fig.  3,  7,  13. 

Polypodium  fibrillosum  Bak.  Syn.  307.  1867. 

Dryopteris  fibrillosa  C.  Chr.  Ind.  264.  1905. 
Type  from  Peru,  prope  Pampayaco,  leg.  Poeppig.  —  I  have  not  seen  an 
authentical  specimen  of  the  type-collection,  but  the  three  figures  of  Ettingshausen 
quoted  above,  which  agree  excellently  with  the  descriptions  of  Kunze  and  Mette- 
Nius,  illustrate  a  form  that  is  quite  identical  with  a  specimen  in  Herb.  Mus.  Paris 
of  Spruce's  collection  nr.  4772  from  Tarapoto,  Peru,  the  type-number  of  P.  fibril- 
losum Bak.  The  same  form  was  collected  in  Bolivia,  Antahuacana,  O.  Buchtien 
nr.  2191  (R). 

Stipe  below  densely  clothed  with  patent  1—2  cm  long,  narrow  and  acute, 
castaneous  or  black-brown,  faintly  toothed  scales.  Pinnæ  opposite,  short-stalked, 
10  cm  long  by  3  cm  broad,  at  distances  of  6—7  cm,  the  lowest  pair  deflexed  with 
their  lower  side  somewhat  enlarged.  Rachis  and  costæ  beneath  furnished  with 
several,  narrow,  linear- acuminate,  black-brown,  faintly  toothed  scales  (fig.  3"), 
costæ  on  both  sides  sparsely  hairy  or  almost  glabrous,  surfaces  otherwise  glabrous. 
Texture  firmly  herbaceous,  colour  brownish,  leaf-tissue  finely  pellucido-punctate. 
Segments  broad,  obtuse,  shallowly  répand  or  crenate,  the  basal  posterior  one  of  the 
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lower  pinnæ  nearly  or  quite  free,  lobato-pinnatifid.  Veins  about  7 — 8  to  a  side,  once 
or  twice  forked,  the  branches  occasionally  anastomosing,  not  reaching  the  margin. 
Sori  at  the  base  of  the  anterior  branch  of  the  vein,  small,  a  little  oblong  exindusiate. 
In  general  habit,  colour  and  texture  very  like  D.  refulgens  but  totally  different 
in  venation  and  scales  and 
much  more  deeply  cut. 

49.  Dryopteris  yungensis 
Christ  et  Ros.;  Rosenstock 
in    Fletde.     Repert.  5:    234. 

1908.  -    Fig.  11a. 

Type  from  Bolivia: 
Yungas  australis,  Sirapuya 
pr.  Yanacachi,  2000  m,  leg. 
O.  BucHTiEN  nr.  493  (auth. 
specini.  in  RB!). 

Closely  related  to  D. 
honesta  and  perhaps  not  spe- 
cifically distinct.  It  differs 
by  the  position  of  the  sori, 
which  are  placed  at  the 
middle  of  the  anterior  branch 
of  the  forked  vein,  and  by 
the  structure  of  the  scales 
of  rachis  and  costæ  beneath, 
which  are  bi'oader,  yellowish, 
the  cells  with  large,  clear 
lumina  (fig.  S'**).  In  all  other 
respects  the  two  species  are 
nearly  identical. 

50.  Dryopteris  leptosora 
C.  Chr.    Index  274.    1905.  — 

Fig.  lid. 

Syn.  Nephrodium  micro- 
sorumHook.spec 
fil.  4:  106.  1862; 
Syn.  fil.  271. 

Driiopteris  microso-       F'g-  H-     o.  D.  yungensis   Christ,  et  Ros.  (orig.).    —    b.  D.  honesta 

^    „,         n     ;        (Kze.)  C.  Chr.  iSpitucE  4742)  —  c.  ö.p?a/yZo6a  (Bait.)  C.  Chr.  (orig.)  — 

■       d.  D.  leptosora  C.  Chr.,  two  segments  seen  from  the  underside  and 

3:   813.    1891.  one  seen  form  above  (orig.)    —  All  pinnæ  X  *l:„  segments  x    I'/a. 

D.  K.  D.  Vidensk.  Selsk.  Skr.,  7.  Række,  naturvidensk.  og  mathem.  Afd.  X.  2.  15 
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Type  from  Ecuador,  Chiinborazo,  Spruce  sine  num.    (Kew!). 

Stipe  35  cm  long,  ';_•  cm  thick,  trisulcate  above,  throughout  (at  base  densely) 
fibrinöse  by  narrow,  lanceolate,  hair-pointed,  toothed,  brown,  glossy  scales.  Lamina 
bipinnatifid  or  subbipinnate,  60—70  cm  long,  grass-green,  firmly  herbaceous,  finely 
pellucido-punctate;  racliis  fibrillose  like  the  stipe  and  densely  brown-tonientose 
above  by  short,  articulated  hairs.  Pinnæ  12 — 15  cm  long,  3'/-' — 4  cm  broad,  short- 
stalked,  the  lower  ones  not  reduced  ;  upper  surface  glabrous,  the  costæ  and  basal 
part  of  the  costulæ  excepted,  which  are  densely  setose  by  antrorse,  subulate,  arti- 
culated hairs;  costæ  and  costulæ  beneath  rather  densely  pubescent  by  patent,  short 
subulate  hairs,  which  are  unicellular  or  consisting  of  two  or  rarely  three  cells, 
lower  part  of  costæ  fibrillose  by  narrow,  brown,  hair-like  scales,  leaf-tissue  minutely 
pubescent  by  very  small  hairs.  Pinnæ  incised  nearly  or  the  lower  ones  quite  to 
the  rachis  into  close,  patent,  obtuse,  entire  or  shallowly  crenated  segments,  6  mm 
broad;  basal  segments  reduced.  Veins  distant,  i-ather  indistinct,  7— 8-jugate,  most 
of  them  forked  with  the  branches  not  reaching  the  margin  but  terminating  in  a 
hydathod  which  is  seen  on  the  upperside  within  the  edge  as  an  oblong,  pale- 
brown  dot.  Sori  small,  on  the  middle  of  the  anterior  branch  of  the  forked  vein, 
exindusiate,  Hooker  says  (1.  c.  107):  "involucre  minute  but  apparently  persistent 
rcniformi-rotundate";  in  the  original  specimen  the  sori  are  young  and  only  a  few 
of  the  sporangia  developed;  the  receptacle  bears  rather  many  short,  reddish,  arti- 
culate hairs,  which  in  the  dried  plant  may  be  mistaken  for  a  small  indusium. 

A  very  distinct  species  of  uncertain  relationship.  It  differs  from  the  following 
species  by  its  colour  and  especially  by  its  upper  pinnæ,  which  are  not  broadly 
adnate  to  rachis  with  the  lower  basal  segments  decurrent. 

51.    Dryopteris  platyloba  (Bak.)  C.  Chr.  Index  285.  1905.  —  Fig.  lie. 

Syn.    Pohjpodium  rolundatum  Hk.  spec.  4:  238.  1862  (non  Willd.). 

Polijpodiiun  platylobiim  Bak.  Syn.  307.  1867. 

Pohjpodium  bisericüe  Bak.  Syn.  309.   1867,  pro  parte. 

Polypodiiim  tarapotensis  Bak.  Syn.  505.  1874. 

Dryopteris  tarapotensis  C.  Chr.  Ind.  297.  1905. 
Type   from    Peru,    Tarapoto,    Mt.    Guayrapurima,    Spruce    nr.  4656    (Kew!, 
also  RB). 

In  Syn.  Fil.  Baker  cited  Spruce  nr.  4656  as  type-number  for  his  three  species 
quoted  above.  I  have  the  original-specimens  of  all  three  species  for  examination 
from  Kew  Herbarium,  and  I  come  here  upon  an  instance  of  species-making,  which 
fortunately  is  rather  uncommon.  Certainly  the  three  specimens  are  not  quite 
identical,  that  of  P.  platylobum  being  bipinnatifid  with  entire  segments  while  the 
two  others  are  bipinnate  below  with  lobed  segments,  but  the  former  specimen  is 
only  a  smaller  leaf  of  the  same  species  of  which  the  Other  two  are  a  more  deve- 
loped state;    there   is   not    the  slightest  diiTerence  to  find  between  the  specimens  as 
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to  texture,  colour,  pubescence  and  other  characters.  The  type-specimen  of  P.  tara- 
potense  and  that  referred  to  P.  biseriale  are  fully  identical  or  rather  they  belong 
to  the  same  specimen;  P.  tarapotense  was  described  from  the  upper  half  of  a 
single  leaf,  of  which  the  lower  part  with  the  stipe  7  years  before  was  described 
as  P.  biseriale.  The  explanation  of  this  Baker's  making  a  third  species  on  the 
same  collector-number  is  however  quite  clear;  on  the  sheet  with  the  upper  part 
of  a  leaf  described  as  P.  tarapotense  is  affixed  the  lower  part  of  a  stipe  with  "large 
brown  lanceolate  scales  with  a  sudden  grey  edge"  (Baker,  1.  c.  505).  This  stipe 
belongs  to  a  species  of  Alsophila  or  Cyatheal 

D.  platyloha  is  a  distinct  species  closely  allied  to  D.  suhincisa  but  less  cut. 
It  agrees  with  different  forms  of  that  collective  species  by  the  upper  pinnæ  being 
broadly  adnate  to  rachis  with  the  lower  basal  segment  decurrent,  in  the  larger 
pinnate-pinnatifid  pinnæ  the  basal  posterior  lobe  is  similarly  adnate  and  decurrent 
on  the  costa.  —  Stipe  40— 50  cm  long,  trisulcate  above,  densely  clothed  below  with 
1  —  I'/scm  long,  glossy,  dark-brown,  rigid,  toothed,  linear-lanceolate  scales,  upwards 
like  rachis  fibrillose  by  similar  but  smaller  scales  and  rather  densely  pubescent 
by  subulate,  articulated  hairs.  Lamina  up  to  1  m  long,  lanceolate,  grey-green  or 
brownish-green  when  dry,  paler  beneath,  thickly  membranous.  Pinnæ  up  to 
20  cm  long,  2^1-2 — 4  cm  broad,  long-acuminate,  the  lower  ones  short-stalked,  the 
upper  adnate  to  rachis.  Costæ  and  costulæ  above  setose  by  antrorse,  subulate, 
articulated  hairs,  upperside  otherwise  glabrous;  costæ  rather  hairy  by  patent  hairs, 
which  are  partlj'  short  and  unicellular,  partly  longer  and  pluricellular,  subulate, 
leaf-tissue  of  underside  very  minutely  and  sparsely  pubescent;  scales  of  costæ  very 
few,  hairlike,  brown.  Most  pinnæ  pinnatifid  only,  still  in  large  specimens  fully 
pinnate  at  base,  those  of  the  basal  pair  with  the  basiscop  side  enlarged.  Segments 
or  pinnules  6 — 10  mm  broad,  obtuse,  entire  or  deeply  lobed,  the  posterior  basal 
lobe  decurrent  and  adnate  to  costa.  Veins  once  forked  in  the  entire  segments, 
pinnate  in  the  tertiary  lobes  not  reaching  the  J  margin.  Sori  small,  exindusiate, 
nearer  the  edge  than  the  midrib,  generally  on  the  middle  of  the  anterior  branch 
of  the  forked  vein,  or  near  the  apex  of  the  simple  veins  of  the  tertiary  lobes,  2 — 3 
to  each  lobe. 

52.  Dryopteris  biserialis  (Bak.)  C.  Chr.  Index  254.  1905. 
Syn.    Polypodium  biseriale  Bak.  Syn.  309.   1867,  pro  parte. 

Nephrodium  sitbglabrum  Sodiro,  Cr.  vase.  quit.  259.  1893. 
Dryopteris  subglabra  C.  Chr.  Ind.  295.  1905. 
Type  from  Ecuador,  Mt.  Tunguragua,  Spruce  sine  num.  (Kew!);  prope  San 
Nicolas,  Sodiro  (C). 

As  stated  above  the  Peruvian  specimen  (Spruce  4656)  referred  to  P.  biseriale 
by  Baker  belongs  to  the  preceding  species.  I  regard  here  the  two  other  specimens 
which  in  Kew  are  referred  to  P.  biseriale  by  Baker  as  the  type-specimens  of  a 
species,  for  which  I  use  Baker's  name.    It  is  a  species  closely  allied  to  P.platyloba; 
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it  differs  a  little  in  pubescence,  the  costæ  beneath  being  furnished  with  some  scat- 
tered, articulated  hairs  onlj',  and  especially  by  the  position  of  the  sori,  which  are 
placed  near  the  base  of  the  branches  of  the  forked  vein  and  nearer  the  costa  and 
the  margin.  Generally  both  branches  are  soriferous  and  the  sori  therefore  are  in 
pairs,  from  which  character  Baker  took  his  specific  name.  The  species  is  some- 
what smaller  than  the  preceding  but  fully  tripinnatifid  ;  in  colour,  texture,  the 
adnate  and  decurrent  segments  and  upper  pinnæ  the  two  species  fully  agree. 

D.  grandis  (Pr.)  subsp.  macroptera  (Klf.)  (see  Ind.  Fil.  269)  is  a  species  of  the 
same  relationship  as  the  two  preceding  ones;  it  is  often  bipinnatifid  only  but  can 
be  much  larger,  hipinnate  with  deeply  lobed  pinnules.  It  differs  from  the  species 
mentioned  by  its  glabrous  rachis  and  costæ.     It  is  common  in  South  Brazil. 


Species  of  uncertain  position. 

53.    Dryopteris  hirsuto-setosa  Hieron.    Hedwigia  46:  343  tab.  6  fig.  16.  1907. 

Type  from  Ecuador:    Bahos-Pintuc,  Stübel  nr.  903  (B!). 

A  bipinnatifid  species  excellently  described  and  figured  by  Hieronymus  and  I 
have  nothing  to  add.  It  is  certainly  related  to  some  of  the  sub-species  referred  to 
D.  subincisa  (Ind.  Fil.  295),  especially  Polypodium  Blunchetianum  Kze.  and  P.  Karste- 
nianum  Kl.,  with  which  "subspecies"  it  agrees  in  pubescence.  As  the  two  sub- 
species mentioned  certainly  are  closely  allied  to  the  true  D.  subincisa,  which  -can 
be  regarded  as  the  typical  species  of  a  proper  group  to  which  D.  platyloba  and 
D.  biserialis  also  belong,  it  is  very  likely  that  D.  hirsuto-setosa  belongs  to  the  same  group. 
It  differs  from  all  the  species  in  this  paper  referred  to  Cienitis  by  its  pubescence; 
the  whole  leaf  is  densely  pilose  by  very  long,  soft,  flexible,  pluricellular  hairs  but 
apparently  without  scales. 

The  Brazilian  D.  hirtula  (Kze.)  C.  Chr.  is  clothed  with  very  similar  hairs  and 
is  another  species  of  a  very  doubtful  systematic  position.  It  is  fully  tripinnatifid 
and,  therefore,  excluded  from  the  present  monograph. 

Unknown  species  of  §  Ctenitis. 

1.  Phegopteris  Blanchetiana  Fée,  Gen.  245.  1850—52  —  Bahia,  Blanchet  nr.  2928. 

2.  Aspidium  obtusilohum  Fée,  8  mém.  105.  1857;  Dryopteris  huatuscensis  C.  Chr. 
Ind.  271.   1905.  —  Mexico,  Huatusco,  Schaffner  nr.  105. 

This  is  perhaps  a  form  of  D.  submarginalis. 

3.  Phegopteris  fluminensis  Fée,  Cr.  vase.  Br.  1:  97.  1869  —  Rio  de  Janeiro,  Glaziou 
nr.  965.  —  In  Ind.  Fil.  referred  to  D.  deflexa,  but  judging  from  the  description 
it  can  be  every  other  species. 

4.  Aspidium  nervatum  Fée,  Cr.  vase.  Br.  1:  136.  169.  —  Brazil,  Serra  os  Orgaos, 
Glaziou  nr.  1764.  —  In  Ind.  Fil.  referred  to  D.  submarginalis,  it  is  perhaps 
the  same  as  D.  pedicellata. 
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Subgenus  4.      Lastrea    Bory,  emend.  C.  Chr. 
Biologiske  Arbejder  tilegnede  Eug.  Warming  p.  79.    1911. 

This  subgenus  is  nearly  identical  with  the  group  of  Dryopteris  opposita  mono- 
graphically  dealt  with  in  my  former  papers  on  American  species  of  Dryopteris 
(quoted  above  pag.  55).  I  have  there  in  some  details  mentioned  the  charaters  of 
the  group,  and  I  have  only  a  little  to  add  to  my  earlier  treatment.  Still  my 
delimitation  of  the  group  must  be  somewhat  changed,  partly  by  including  some 
species,  which  have  not  a  decrescent  lamina,  partly  by  excluding  some  few  species, 
which  I  now  refer  to  the  subgenus  Glaphyropteris. 

The  character:  a  lamina  decrescens  is,  like  all  other  single  characters,  not 
available  as  standard-character,  which  all  species  of  this  subgenus  have  in  common 
and   which   is   found    only    here.     It   is   evident   that   a   species   as   D.  blanda  (Fée) 

C.  Chr.  is  a  near  relative  of  D.  oligocarpa,  although  it  has  not  the  lamina  nar- 
rowed downwards.  Our  common  Ü.  tlielypteris  is  another  instance  of  a  species 
having  a  non-attenuate  leaf.  Still  such  species  are  exceptions  which  affirm  the 
rule.  Out  of  the  118  species  enumerated  below  only  3  or  4  have  not  auriculiform 
pinnæ.  On  the  other  hand  species  with  a  lamina  decrescens  are  to  be  found  also 
within  other  subgenera,  f.  inst.  Glaphyropteris  and  Steiropieris.  In  some  species  of 
§  Cyclosorus,  f.  inst.  the  typical  D.  mollis,  the  lamina  is  so  much  narrowed  down- 
wards as  in  most  species  of  §  Lastrea,  and  the  same  can  be  said  on  D.  Safjordii 
a  species  of  §  Eiidryopteris. 

The  best  and  most  constant  character  of  ^^  Lastrea  is  the  venation,  as  ex- 
plained in  my  "Revision".  The  veins  are  always  free,  as  a  rule  simple  (in  some 
few  species  normally  furcate),  the  basal  ones  nearly  always  reaching  the  margins 
above  sinus  and  not  separated  by  a  cartilagineous  membrane  as  in  species  of 
§  Steiropteris  and  Cyclosorus.  The  frequent  occurrence  of  sessile  glands  on  the  leaf- 
tissue  beneath  and  of  aërophores  at  the  base  of  the  pinnæ  are  also  characteristic 
for  the  subgenus.  In  this  paper  I  have  excluded  those  species  having  aërophores  at 
the  base  of  the  segments  and  referred  them  to  §  Glaphyropteris,  viz.  D.  Cahadazii, 

D.  Thomsonii  and  D.  macradenia.  Most  species  are  rather  hairy  by  simple  and,  as  a 
rule,  unicellular  hairs;  only  in  some  very  long-hairy  species  (D.  mertensioides,  D.  Rui- 
ziana,  D.  nitens,  D.  multiformis  and  some  others)  the  long  hairs  consist  of  2 — 4 
cells,  but  such  hairs  are  not  very  like  the  short,  pluricellular  hairs  so  characteri- 
stic in  species  of  §  Ctenitis.  The  sori  are  in  several  species  exindusiate,  in  others 
furnished  with  a  small,  rarely  persistent  indusium. 

Since  the  publication  of  my  earlier  papers  I  have  examined  numerous  speci- 
mens of  species  belonging  to  §  Lastrea,  some  of  w'hich  belong  to  species  previ- 
ously unknown  to  me  and  some  others  to  species  new  to  science.  In  the  following 
pages  I  give  another  supplement  to  my  first  paper,  and  the  number  of  species  is 
now  increased   to  120.     As  seen  from  that  number  the  subgenus  is  extraordinarily 
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rich  in  species  occurring  in  tropical  America;  each  new  collection  received  con- 
tains new  forms.  As  the  key  in  my  "Revision"  includes  82  species  only  I  have 
worked  out  an  entirely  new  key  including  all  the  species  known  to  me.  After  the 
key  follows  a  systematical  enumeration  of  all  species  including  descriptions  of 
several  new  species  or  of  species  not  seen,  as  I  worked  out  my  "Revision".  As 
will  be  seen  the  order  of  the  species  is  not  exactly  the  same  as  in  "Revision,  and 
further  that  I  have  not  arranged  the  species  in  sections  and  subsections.  I  think 
that  my  present  arrangement  is  a  natural  one  in  that  sense  that  species  intimately 
related  to  each  other  are  placed  side  by  side.  It  is  possible  to  separate  out  smaller 
groups  of  closely  related  species,  but  such  groups  are  connected  with  other  groups 
by  several  intermediate  species  that  a  thorough  grouping  of  all  the  species  should 
be  very  defective.     As  rather  distinct  small  groups  I  shall  here  mention 

1°)  the  group  of  D.  rndis,  which  includes  the  species  151—160  and  probably 
others.  They  are  large-grown  species  with  generally  dark-green,  coriaceous  or  papy- 
raceous, more  or  less  hairy  but  always  eglandulose  lamina,  which  downwards  is 
suddenly  narrowed,  the  lower  3 — 5  pinnæ  being  fully  abortive  and  like  small  warts 
along  the  stipe;  the  basal  segments  of  the  lower  pinnæ  are  similarly  reduced;  aërophore 
present;  sori  exindusiate.  In  most  species  the  rhizome  seems  to  be  creeping.  This 
group  appears  to  be  a  most  distinct  one,  its  species  being  widely  different  from 
those  allied  to  D.  oligocarpa  and  D.  opposita.  Still  the  difference  between  these  and 
such  species  as  D.  Sprengelii  and  Ü.  Christensenii  is  only  small  and  these  species 
again  are  closely  allied  to  D.  panamensis,  D.  pachgrachis,  D.  tablaziensis  and  others, 
which  no  doubt  are  intimately  related  to  D.  opposita  and  D.  oligocarpa.  On  the 
other  hand  D.  rudis  and  its  relatives  are  connected  with  the  large  bipinnate  species 
D.  pteroidea  by  a  species  as  D.  euchlora,  and  it  is  perhaps  unnatural  to  place 
species  as  D.  Thomsonii,  D.  macradenia  in  another  subgenus,  Glaphgropteris,  as  they 
are  as  to  essential  characters  very  near  D.  rudis. 

2°)  the  group  of  D.  cheilanthoides,  including  the  species  nr.  165 — 170.  Large 
species  of  thick  texture  and  numerous  veins;  glanduliform  pinnæ  as  in  the  former 
group  and  aërophore  as  a  rule  present.  Rhizome  erect;  hairs  long,  soft,  pluri- 
cellular;  underside  often  glandulose  and  viscid;  basal  segments  of  most  species  not 
much  reduced,  the  lower  one  often  prolongated;  sori  often  indusiate.  Species  of  a 
characteristic  texture  and  colour,  which  I  can  not  explain.  This  group  is  through 
D.  limbata  and  Ü.  consangiiinea  connected  with  D.  opposita  and  D.  sancta. 

3°)  The  group  of  Z).  rivularioides,  including  the  species  nr.  132—137,  characte- 
rized by  a  long-creeping  rhizome  and  occasionally  furcate  veins.  All  the  species 
are  from  South-Brazil  and  adjacent  countries. 

4°)  The  group  of  D.  sancta,  including  the  species  nr.  56 — 62,  small  species  of 
thin  texture  and  often  with  unequal-sided  pinnæ. 
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Key. 

1.  Tertiary  veins  1  —  10-jugate.  Lamina  towards  the  base  gradually,  rarely 
abruptly  attenuate,  or,  in  some  few  species,  not  at  all  narrowed  down- 
wards. 

2.  Rhizome   erect   or   decumbent  with   the   stipites  fasciculated.     Veins 
nearly  always  simple. 
3.  Pinnæ  rarely  more  than  I'/a  cm  broad,  10  cm  long. 

4.  Lamina    towards   the   base   very   gradually   narrowed  ;   reduced 
pinnæ  numerous,   stipe  very   short  (type  11).     Basal   segments, 
especially  the   upper  one,   generally  longer  and   often   broader 
than  the  others.     Most  species  small. 
5.  Pinnæ  entire  or  subentire,  ^'3— I'/a  cm  long. 

6.  Pinnæ    short-stalked,    about    1  cm    long;    rachis    without 

scales 54.  D.  pusilla  (Mett.)  O.  Ktze. 

6.  Pinnæ  sessile,  I'/a  cm  long;  rachis  scaly 

55.  D.  brachypoda  (Bak.)  C.  Chr. 
5.  Pinnæ  deeply  lobed,  or,  as  a  rule,  pinnatifid. 
6.  Rachis  scaly. 

7.  Pinnæ  scarcely  2  cm  long,   auricled   on   both    sides  of 
the  base,  subentire  or  subpinnatifid;  stipe  nearly  none 

55.  D.  brachypoda  (Bak.)  C.  Chr. 
7.  Pinnæ  3— 4  cm  long,  regularly  pinnatifid;  stipe  3 — 4  cm 

long 102.  D.  Funckii  (Mett.)  O.  Ktze. 

6.  Rachis  without  scales. 

7.  Veins    not    prominent    above;    lamina    herbaceous    or 
thinly  membranous. 

8.  Pinnæ    unequal-sided,     the    anterior    (upper)    side 
being  broader  than  the  posterior  one. 
9.  Rhizome  small,  erect.  Pinnæ  pinnatifid,  generally 
glandulose  beneath. 

10.  Indusium  absent  or  minute.   56.  D.  sancta  (L.)  O.  Ktze. 
10.  Indusium  large,  persistent. 

11.  Lamina    herbaceous;    sori    about    medial; 

reduced  pinnæ  few 57.  D.  sanctiformis  n.  sp. 

11.  Lamina    membranous    to    coriaceous;    sori 

close  to  the  margin  59.  D.  consanguinea  (Fée)  C.  Chr. 
9.  Stem  epigæous,  very  long  and  scaly;  pinnæ  with 
a  straight,  cuneate,  entire  base  on  the  lower  side, 
not  deeply  cut,  eglandulose  58.  D.  longicaulis  (Bak.)  C.  Chr. 
8.  Pinnæ   equal-sided,    but   sometimes   auricled    at  the 
upper  base  only. 

9.  Leaf  thinly  herbaceous.    Small  species  with  pinnæ 
2— 3  cm  long;  veins  2— 3-jugate. 
10.  Segments  entire,  the  margins  not  revolute. 
11.  Sori    supramedial;   lamina   scarcely   30  cm 

long 60.  D.  delicatula  (Fée)  C.  Chr. 

11.  Sori    medial;    lamina    up    to    50  cm    long 

61.  D.  pseudosancta  C.  Chr. 
10.  Segments  crenate  with  revolute  margins 

62.  D.  physematioides  (Kuhn  et  Christ)  C.  Chr. 
9.  Leaf   firmly    herbaceous    or    membranous.      Most 
species  larger  with  pinnæ  3 — 10  cm.  long. 
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10.  Segments  short,  obtuse;    veins  3 — 7  to  a  side. 

11.  Pinnæ  obtuse 65.  D.  coarctata  (Kze.)  C.  Chr. 

11.  Pinnæ  acuminate. 

12.  Lamina  glabrous  or  hairy  on  the  rachis 
and  costæ  only. 
13.  Sori  medial.  Under  surface  slightly 

or  not  glandular  ....   64.  I),  riopardensis  Ros. 
13.  Sori   near   the  margin.     Under  sur- 
face densely  glandulose. 
14.  Pinnæ  close;  segments  entire,  the 
basal  ones  not  auricled 

63.  D.  opposita  (Vahl)  Urb. 
14.  Pinnæ  distant;  segments  toothed 
at  the  apex,  the  basal  ones  with 
an  interne  auricle 
59.  D.  consanguinea  var.  aequalis  C.  Chr. 
12.  Lamina  more  or  less  hairy  on  the  sur- 
faces. 

13.  Under    surface    glandular.      Pinnæ 
auricled  at  the  upper  base 

65.  D.  coarctata  (Kze.)  C.  Chr. 
13.  Under  surface  not  glandular.  Pinnæ 
not     auricled,     shortly     pubescent 
throughout;  indusium  very  pilose 

66.  D.  leiicothrix  C.  Chr. 
10.  Segments  long,  linear,  falcate  or  very  oblique; 
veins  7 — 9-jugate. 

11.  Lamina    downwards    gradually    narrowed. 
12.  Under  surface  glandular 

67.  D.  panamensis  (Pr.)  C.  Chr. 
12.  Under  surface  not  glandular 

144.  D.  scalaris  (Christ)  C.  Chr. 
11.  Lamina    downwards    abruptly    narrowed, 

eglandulose 68.  D.  siluiensis  Hieron. 

7.  Veins  prominent  above,   occasionally  furcate.     Lamina 
chartaceous  or  coriaceous. 
8.  Lamina  chartaceous  or  membranous,  nearly  glabrous; 

pinnæ  as  a  rule  unequal-sided  59.  D.  consanguinea  (Fée)  C.  Chr. 
8.  Lamina  coriaceous,  hairy  on  the  ribs;  pinnæ  scarcely 

unequal-sided  69.  D-  scalpturoides  (Fée)  C.  Chr. 

4.  Lamina  towards  the  base  shortly  attenuate  with    1—4  pairs  of 
reduced  pinnæ  (type  I),   or,   in  some  species,  without  auriculi- 
form  pinnæ.    Basal  segments  equal  or  shorter  than  the  others, 
seldom  a  little  longer.     Middle-sized  species. 
5.  All  pinnæ  sessile.     Sori  round. 

6.  Rachis   (and  costæ  beneath)    without   scales ,   at   least  the 
scales  are  very  few  and  deciduous. 

7.  Sporangia   setose.     Indusium    absent   or   rarely  found. 
8.  Rachis  and   costæ   beneath    densely    pulverulent    by 
very  short  hairs,  long  hairs  absent 

70.  D.  concinna  (Willd.)  O.  Ktze. 
8.  Rachis    and    costæ    beneath    sparsely    pubescent    by 
longer  hairs. 
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9.  Andine  species.  Pinnæ  opposite,  firm  ;  veins  about 

8-jugate 71.  D.  rufa  (Poir.)  C.  Chr. 

V  9.  South  Brazilian  species.     Pinnæ  alternate,  herba- 

ceous; veins  about  5-jugate  ....   72.  D.  Stierii  (Ros.)  C.  Chr. 
7.  Sporangia  glabrous. 

8.  Lamina  herbaceous  or  membranous. 

9.  Rachis  subglabrous  or  more  or  less  pubescent  by 
long  hairs,  not  densely  pulverulent  by  very  short 
hairs. 

10.  Lower    pinnæ    not    or    a    little    reduced,    not 
auriculiform. 

11.  Pinnæ  3 — 4  cm  long;  rachis  and  costæ  on 
both     sides     pubescent.      Indusium     none 

73.  D.  blamla  (Fée)  C.  Chr. 
11.  Pinnæ  6 — 7  cm;  rachis  and  costæ  beneath 
glabrous.     Indusium  present 

74.  D.  tablana  (Christ)  C.  Chr. 
10.  1 — 5    pairs    of    lower    pinnæ    much    reduced, 
auriculiform  or  glanduliform. 
11.  Stipe    at    base   with    many    long,    brown, 
squarrose  scales. 

12.  Pinnæ  about  6  cm  long,   rigidly  mem- 
branous or  papyraceous. 
13.  Reduced    pinnæ    few    (1—2    pairs). 
Veins  above  with  long  setæ 

75.  D.  Rimbachii  Ros. 
13.  Reduced  pinnæ  in  4 — 5  pairs.  Veins 
above  without  long  setæ. 
14.  Lower  pinnæ    gradually   redu- 
ced. Upperside  hairy,  not  glossy 

76.  D.  brachypiis  (Sod.)  C.  Chr. 
14.  Lower  pinnæ  suddenly  reduced. 
Upperside  glabrous,  glossy 

77.  D.  supranitens  Christ. 
12.  Pinnæ   about    12  cm    long,    not   glossy 

above,  thinly  membranous 

78.  D.  tablaziensis  Christ. 
11.  Stipe  at  base  with  a   few  scattered,   short 

scales  or  scaleless. 

12.  Hairs   of  rachis  beneath  none  or  few, 
early  deciduous. 

13.  Pinnæ  unequal-sided,   the  anterior 

(upper)    side    being    broader   than 

the  posterior  one. 

14.  Pinnæ   not   deeply   cut   with   a 

straight,  entire,  cuneate  base  on 

the  lower  side.  Underside  eglan- 

dulose.     Veins  1 — 3-jugate 

58.  D.  longicaulis  (Bak.)  C.  Chr. 
14,  Pinnæ    regularly   pinnatifid    on 
both  sides.     Underside  glandu- 
lose.     Veins  3 — 4-jugate 

57.  D.  sanctiformis  n.  sp. 

D.  K.  D.  Vidensk.  Selsk   Skr.,  7.  Brekke,  naturvidensk.   og  mathem.  Afd.  X.  2.  16 
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13.  Pinnæ  equal-sided. 

14.  Lamina  thinly  herbaceous.  Seg- 
ments broad,  very  oblique. 
15.  A  distinct  tuberculiform  aë- 
rophore  at  the  base  of  the 
pinnæ  beneath.    Sori  infra- 
medial.     Guadeloupe 

81.  D.  hydrophila  (Fée)  C.  Chr. 
15.  No  distinct  aërophore.  Sori 
supramedial.     Argentina 

82.  D.  Lorentzii  (Hieron.)  C.  Chr. 
14.  Lamina  firmly  herbaceous-mem- 
branaceous.  Segments  not  very 
oblique. 

15.  Veins  4-6-jugate  ;  rachis  and 
surfaces  almost  quite  gla- 
brous. 

16.  A  single  pair  ofauriculi- 
form  pinnæ 

74.  D.  tablana  (Christ)  C.  Chr. 
16.  3 — 4   pairs    of    auriculi- 
form ,     often     tripartite 
pinnæ  ...    79.  D.  Lindigii  C.  Chr. 
15.  Veins  8 — 10-jugate. 

16.  Lamina  downwards  ab- 
ruptly narrowed,  char- 
taceous,  sparsely  hairy 
beneath  on  costæ  and 
costulæ  only 
80.  D.  histrata  (Hieron.)  C.  Chr. 
16.  Lamina  downwards  gra- 
dually narrowed,  firmly 
herbaceous  or  mem- 
branous. 

17.  Indusium  persistent, 
very  setose.    Rachis 
glabrous 
109.  D.  palustris  (Mett.)  O.  Ktze. 
17.  Indusium  small,  de- 
ciduous.Rachis  spar- 
sely hairy. 
18.  Veins  indistinct. 
Lamina     firmly 
membranous, 
the       underside 
nearly   glabrous 
throughout,   the 
upperside    spar- 
sely pubescent 

110.  D.  Hieronymusii  C.  Chr. 
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18.  Veins      distinct. 
Lamina     firmly 
membranous,the 
underside    spar- 
sely   pubescent, 
the       upperside 
subglabrous 
83.  D.  argentina  (Hieron.)  C.  Chr. 
12.  Hairs  of  rachis  beneath  persistent,  often 
many  and  sometimes  pluricellular. 
13.  Indusium  none  or  very  small,  rare- 
ly seen. 

14.  Rhizome  erect  or  obliquely  erect. 
15.  Hairs  of  rachis  long,  patent, 
often  pluricellular. 
16.  Stipe  more  or  less  hairy, 
not  clothed  with  a  dense 
mass  of  woolly  hairs. 
17.  Lamina  herbaceous; 
basal  segments  with- 
out auricles 
84.  D.  oligocarpa  (H.  B.  W.)  O.  Ktze. 
17.  Lamina  thickly  mem- 
branous;   basal    seg- 
ments   with    an    in- 
terne auricle 

170.  D.  miiltifonnis  n.  sp. 
16.  Stipe  and  lower  part  of 
rachisvery  densely  hairy 
by  woolly,  patent,  long 
hairs  ....    166.  D.  lanipes  C.  Chr. 
15.  Hairs  of  rachis  short,  most- 
ly   adpressed,     unicellular. 
Andine  species. 
16.  Veins  7—8  to  a  side  in 
the  slightly  oblique  seg- 
ments. .   86.  D.  riviilariformis  Ros. 
16.  Veins  10-11    to   a   side 
in    the    falcate -ligulate 
segments 

112.    D.  utahagensis   Hieron. 
14.  Rhizome   decumbent   or  short- 
creeping.     South  Brazil 

87.  D.  Regnelliana  C.  Chr. 
13.  Indusium  persistent. 

14.  Rachis  densely  pilose   by  long, 
patent  hairs 

85.  D.  pilosiila  (Kl.  et  Karst.)  Hieron. 
14.  Rachis  short-hairy. 

15.  Indusium  black.  Guatemala 

118.  D.  melanochlaena  C.  Chr. 
15.  Indusium     pale.      Rhizome 
short-creeping. 

16* 
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16.  Leaf-tissue  of  both  sides 
glabrous.  Indusium  gla- 
brous 88.  D.  riouerdensis  C.  Chr. 
16.  Leaf-tissue  of  both  sides 
finely  pubescent.  Indu- 
sium setose 

86.  D.  rivulariformis  Ros. 
9.  Rachis  densely   pulverulent   by   very  short   hairs, 
long  hairs  being  absent  or  few  among  the  short  ones. 
10.  Lamina   towards   base   gradually   and    shortly 
attenuate.     West-Indian    and   Àndine   species. 
11.  Indusium  persistent,  densely  setose.  Under- 
side densely  glandular.     Jamaica 

89.  D.  Nockiana  (Jenm.)  C.  Chr. 
11.  Indusium    none   or  small.     Underside   not 
or  sparsely  glandular. 

12.  Leaf  throughout  hairy  by  rather  rigid 
hairs. 
13.  Veins  above  without  solitary,   long 

setæ 90.  D.  muzensis  Hieron. 

13.  Veins    above    with    solitary,    long 

setæ 91.  D.  columbiana  C.  Chr. 

12.  Leaf  glabrous  or  very  inconspicuously 
hairy  between  the  veins. 
13.  Hairs   of  costæ   and  veins  minute; 
underside  slightly  glandulose.  Sori 
supramedial  with  a  glandulose  in- 
dusium. Cuba 92.  D.  piedrensis  C.  Chr. 

13.  Hairs  of  costæ  and  veins  rather  long, 
rigid;  underside  eglandulose.  Sori 
medial,  exindusiate.     Andes 

93.  D.  boqueronensis  Hieron. 
10.  Lamina  towards  base  abruptly  attenuate. 

11.  Andine  species 94.  D.  lepidula  Hieron. 

11.  Brazilian  species 95.  Ö.  Lindmani  C.  Chr. 

8.  Lamina  coriaceous  or  rigidly  papyraceous. 
9.  Stipe  and  rachis  glossy,  atropurpureous. 

10.  Costæ  beneath  glabrous.   96.  D.  laevigata  (Mett.)  C.  Chr. 
10.  Costæ  beneath  slrigose....   97.  D.  Crossii  (Bak.)  C.  Chr. 
9.  Stipe  and  rachis  stramineous  or  greyish. 

10.  Pinnæ  scarcely  2'/i  cm  long,   often   subentire; 
veins    2— 4-jugate.     Stipe    much    longer    than 

the  lamina 99.  D.  Millei  n.  sp. 

10.  Pinnæ  4 — 10  cm  long,  deeply  pinnatifid;  veins 
4 — 10-jugate.    Stipe  as  a  rule  shorter  than  the 
lamina. 
11.  Rachis   densely  pulverulent  by  very  short 

hairs,  without  long  hairs..   92.  D.  piedrensis  C.  Chr. 
11.  Rachis  subglabrous  or  more  or  less  hairy 
by  longer  hairs. 

12.  Lamina  with  a  rounded  base,  the  lo- 
wer 1 — 2  pairs  of  [linnæ  being  auri- 
culiform  and  rather  closely  placed. 
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13.  Stipe  at  base  with  many  long,  brown 

scales 75.  D.  Rimbachii  Ros. 

13.  Stipe  at  base  with   a  few  scattered 
short  scales. 

14.  Rachis  and  costæ  beneath  short- 
ly setose   130.  D.  Pavoniana  (Kl.)  C.  Chr. 
14.  Rachis  and  costæ  villous  by  long, 
pluricellular  hairs 

170.  D.  multiformis  n.  sp. 
12.  Several  pairs  of  distant  gradually  or  ab- 
ruptly reduced  pinnæ. 
13.  Stipe    very    densely    clothed    with 

woolly  hairs 166.   D.  lanipes  C.  Chr. 

13.  Stipe  glabrous  or  sparsely  pubescent. 
14.  Lamina     gradually     narrowed 
downwards 

98.  D.  Galanderi  (Hieron.)  C.  Chr. 
14.  Lamina  abruptly  narrowed 

80.  D.  'lustrata  (Hieron.)  C.  Chr. 
6.  Rachis  (and  costæ  beneath)  more  or  less  scaly. 

7.  Scales  rather  few,   small  and  narrow-subulate,    brown. 
8.  Whole  leaf  throughout  hairy  by  short  pseudo-slellate 
hairs,   i.  e.  the   hairs  are  often  found  in  bundles  of 
2—5  originating  from  the  same  epidermal  cell 

100.  D.  phacelothrix  C.  Chr.  et  Ros.  n.  sp. 
8.  Leaf  with  ordinary  simple  hairs. 

9.  Lamina  coriaceous.     Segments  broadly  triangular 

101.  D.  caucaensis  (Hieron.)  C.  Chr. 
9.  Lamina  firmly  herbaceous.  Segments  oblong 

102.  D.  Funckii  (Mett.)  O.  Ktze. 
7.  Scales    of    rachis    very    numerous,    broad,    yellowish, 

glandulose ." 103.  I),  velala  (Kze.)  O.  Ktze. 

5.  Lower  pinnæ  petiolulate. 

6.  Pinnæ    entire   or   subentire,    Va  — I'/s  cm    long.     Indusium 

persistent,  densely  setose 54.  D.  pusilla  (Mett.)  O.  Ktze. 

6.  Pinnæ  2 —  cm  long,  deeply  lobed  or  pinnatifid.  Indusium 
absent  or  minute. 
7.  Pinnæ  with  a  truncate  base.     Sori  oblong-linear 

104.  D.  aspidioides  (Willd.)  C.  Chr. 
7.  Pinnæ  with  a  cuneate  base.    Sori  oblong-linear  or  round 

105.  I),  ptarmica  (Kze.)  O.  Ktze. 
3.  Pinnæ  2—5  cm  broad,  10 — 15  cm  long,  the  lower  3—5  pairs  as  a 
rule  reduced  (type  III).     Most  species  large. 
4.  Sori  all  round. 

5.  Rachis  without  scales.     Segments  rarely  5  mm  broad. 

6.  Leaf-tissue   glabrous,    at   least   not   densely   pubescent   by 
adpressed  hairs. 
7.  Lamina  papyraceous  or  membranous. 

8.  Pinnæ  pinnatifid  only;  most  segments  entire. 
9.  Rachis  glabrous  beneath  or  deciduously  hairy. 
10.  Lamina  beneath  with  large,  red  glands.     Sori 
medial,  indusium  large,  glandulose. 

106.  Ü.  pachyrachis  (Kze.)  O.  Ktze. 
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10.  Lamina  eglandulose. 

11.  Coslæ  beneath  without  scales. 

12.  Indusium   very   large,    persistent;    sori 

medial 106.  D.  pacbyrachis  (Kze.)  O.  Ktze. 

12.  Indusium  small  or  none. 

13.  Sori  medial,  exindusiate  146.  D.  Bradei  Christ. 
13.  Sori    supraniedial    or   submarginal. 
14.  Indusium  present;  pinnæ  about 
l'/3cm  broad;  veins  above  spar-    • 
sely  setose     110.  D.  Hieronymusii  C.  Chr. 
14.  Indusium    none;    pinnæ    2  cm 
broad;  veins  above  glabrous 

111.  D.  roraimensis  (Bak.)  C.  Chr. 
11.  Costæ  beneath  with  scattered,  brown  scales. 
12.  Segments  with    open    spaces   between; 
indusium    very   large,   persistent,   glan- 
dular 106.  ü.pachyrachis  \ar.  Sprucei  (Bak.)  C.  Chr. 
12.  Segments  close,  acute;  indusium  smal- 
ler, not  glandular 113.  D.  illicita  Christ. 

9.  Rachis  rather  pubescent.     Underside   eglandulose. 
10.  Sori  medial.  Lamina  papyraceous  or  subcoria- 
ceous. 
11.  Segments  2  mm  broad,  falcate-ligulate 

112.  D.  utanagensis  Hieron. 
11.  Segments  3 — 4  mm  broad,  patent. 
12.  Basal  segments  parallel  to  rachis 

106.  D.  pachyrachis  (Kze.)  O.  Ktze. 
12.  Basal  segments  (of  larger  pinnæ)  over- 
lapping   the    rachis    or    with    interne 
auricles. 

13.  Rachis   short-hairy;   costæ  beneath 
without  scales;  indusium  persistent 

107.  D.  siipina  (Sod.)  C.  Chr. 
13.  Rachis   long-hairy;    costæ   beneath 
somewhat    scaly;     indusium    none 

170.  D.  multiformis  n.  sp. 
10.  Sori   near   the    margin.     Lamina  firmly  mem- 
branous. 

11.  Lamina    gradually    narrowed    downwards 

with    2 — 3    pairs    of    auriculiform     pinnæ. 

Veins  8 — 9-jugale  120.  D.  demerarana  (Bak.)  C.  Chr. 

11.  Lamina    abruptly    attenuate    with    several 

pairs  of  glanduliform  pinnæ.  Veins  10 — 14- 

jugate 148.  D.  Christensenii  Christ. 

8.  Pinnæ  with  the  lower  segments  free;  segments  crenate 

114.  D.  atropurpurea  Hieron. 
7.  Lamina  thinly  herbaceous. 

8.  Costæ  beneath  glabrous  or  sparsely  pubescent  by  uni- 
cellular hairs,  without  scales. 

9.  Sori  medial.    Rachis  glabrous  or  nearly  so;  under 
surface  generally  glandulose. 
10.  Indusium  glabrous,  glandulose. 

11.  Jamaica  .  .  .    106.  D.  pachyrachis  var.  Jenmani  (Bak.) 
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11.  South  Brazil 108.  D.  tenerrima  (Fée)  Ros. 

10.  Indusiiim  densely  setose  109.  D. palustris  (Melt.)  O.  Ktze. 
9.  Sori  supraniedial.     Rachis  pubescent. 

10.  Stipe   and    rachis   strong.     Basal   segments  en- 
larged 63.  D.  opposita  var.  amphioxypteris  (Sod.)  C.  Chr. 
10.  Stipe  and  rachis  very  slender.   Basal  segments 

equal 115.  D.  reciimbens  Ros. 

8.  Costæ   beneath   densely   soft-hairy   by   long,    patent, 
pluricellular  hairs  and  sparsely  scaly 

123.  D.  nitens  (Desv.)  C.  Chr. 
6.  Leaf-tissue,  especially  above,  densely  and  finely  puberulous 
by  adpressed  hairs. 

7.  West-Indian  species.    Indusium  small,  setose  or  absent. 
8.  Segments    3  —  5  mm    broad,     both    surfaces    densely 
downy.     Stipe  and  rachis  slender,  not  scaly 

116.  D.  ruslica  (Fée)  C.  Chr. 
8.  Segments    5 — 7  mm   broad,    underside    subglabrous. 

Stipe  strong,  scaly 117.  D.  Germaniana  (Fée)  C.  Chr. 

7.  Continental  species. 
8.  Indusium  persistent. 

9.  Indusium  black,  slightly  ciliate.    Segments  entire; 

veins  7 — 10 118.  D.  melanochlaena  C.  Chr. 

9.  Indusium  pale,  setose.    Segments  toothed  upwards. 

Veins  10-11 119.  ö.  atrorubens  (Mett.)  C.  Chr. 

8.  Indusium  absent. 

9.  Sori  near  the  margin.    Lower  pinnæ  auriculiform 

120.  D.  demerarana  (Bak.)  C.  Chr. 
9.  Sori    about   medial.     Lowermost    pinnæ   glanduli- 

form  147.  D.  Rusbyi  C.  Chr. 

5.  Rachis  more  or  less  scaly.   Segments   often  5  —  7  mm  broad. 
6.  Pinnæ    incised   two-thirds  of  the  way  down  to  the  costa 

only,  glabrous 122.  D.  Moritziana  Urban. 

6.  Pinnæ  incised  to  a  narrow  wing  to  the  costa. 

7.  Lamina   (costæ  above   excepted)   glabrous.     Basal    seg- 
ments enlarged  113.  D.  illicita  Christ. 

7.  Lamina   pubescent,   at   least  on  the  coslæ  and  costulæ 
beneath.     Basal  segments  not  enlarged. 
8.  Sori  medial  or  inframedial. 

9.  Lamina  firmly  herbaceous  to  chartaceous.  Costæ 
beneath  strigose  or  hairy  by  patent,  rather  stiff, 
unicellular  hairs. 

10.  Leaf-tissue  glabrous.  Sori  exindusiate  147.  D.ßrarfei' Christ. 
10.  Leaf-tissue    finely   pubescent.     Costæ    beneath 

patently  hairy 121.  D.  dominicensis  C.  Chr. 

9.  Lamina  very  thin;  costæ  beneath  and  margins 
with  numerous  soft,  patent,  pluricellular  hairs 

123.  D.  nitens  (Desv.)  C.  Chr. 
8.  Sori  supramedial.    Leaf-tissue  finely  pubescent  above. 
9.  Rachis  very  sparsely   scaly.     Pinnæ  distant,   the 
lower  2 — 3  pairs  reduced.     Veins  7 — 9. 

120.  D.  demerarana  (Bak.)  C.  Chr. 
9.  Rachis  very  scaly.     Pinnæ  closer,   about  10  pairs 

reduced.    Veins  10—15..    150.  D.  corazonensis  (Sod.)  C.  Chr. 
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4.  Basal   sori  oblong  or  linear,    the  upper  ones  roundish,   oblong 
or  linear. 
5.  Lamina  gradually  narrowed  downwards. 

6.  Basal   veins   running   to    the   sinus.     Reduced   pinnæ  few. 

Veins  6— 7-jugate 124.  D.  diplazioides  (Desv.)  Urban. 

6.  Basal  veins  running  to  the  margin  above  sinus.    Reduced 
pinnæ  several.     Veins  10— 15-jugate. 

7.  Veins  immersed,  10  — 12-jugate.  Leaf  throughout  shortly 
pubescent,  50—60  cm  long.  Sori  medial ,  oblong- 
linear  125.  D.  consimilis  (Fée)  C.  Chr. 

7.  Veins  raised  above,  10— 15-jugate.    Leaf  sparsely  pubes- 
cent by    longer   hairs,    80—100  cm   long.     Sori    supra- 
medial,  roundish  or  oblong...    126.  D.  heteroclita  (Desv.)  C.  Chr. 
5.  Lamina  downwards  abruptly  narrowed. 

6.  Lamina  finely  puberulous   throughout.     Sori    exindusiate 

127.  D.  atrovirens  C.  Chr. 
6.  Lamina    glabrous    between    the    veins.      Indusium    small. 

128.  D.  leptogrammoides  Ros. 
2.  Rhizome  wide-creeping  with  distant  stipites.  Veins  not  rarely  furcate. 
3.  Lamina  coriaceous.     Reduced  pinnæ  none  or  1 — 2-jugate. 

4.  Sporangia  setose.     Jamaica  129.  Ü.  firma  (Jenm.)  C.  Chr. 

4.   Sporangia  glabrous.     Andes 130.  D.  Pavoniana  (Kl.)  C.  Chr. 

3.  Lamina  herbaceous  or  membranous.     Sporangia  glabrous. 
4.  Lower  3 — 8  pairs  of  pinnæ  reduced. 

5.  Rachis  and   costæ  beneath    sparsely   scaly.     Andine    species 

131.  Ü.  Rosenstockii  C.  Chr. 
5.  Rachis  and   costæ   without   scales.     South-Brazilian   species. 
6.  Leaf-tissue  glabrous. 

7.  Pinnæ   up   to   8  cm    long,    scarcely   narrowed   towards 

their  base 132.  I).  Santa  Catharinae  Ros. 

7.  Pinnæ  up  to  18  cm  long;    narrowed  gradually  towards 

their  base 133.  Ü.  Jürgensii  (Ros.)  C.  Chr. 

6.  Leaf-tissue  beneath  pubescent. 

7.  Lamina  abruptly  narrowed  downwards.  .    134.  D.  Mosenii  C.  Chr. 
7.  Lamina  gradually  narrowed  downwards. 

8.  Pinnæ  deltoideo-oblong.     Veins  often  furcate 

135.  I),  riviilarioides  (Fée)  C.  Chr. 
8.  Pinnæ  linear-lanceolate.     Veins  simple  .  .    136.  D.  scariosa  Ros. 
4.  Lower    pinnæ    not    reduced    at    least    not    auriculiform.     Most 
veins    furcate.     Lower    segments    of   larger    pinnæ    quite   free. 

Veins  simple 137.  Ü.  tremula  Christ. 

1.  Veins  12— 25-jugate,  generally  close. 

2.  Lamina  bipinnatifid;  no  segments  free. 
3.  Sporangia  glabrous. 

4.  Argentine  and  South-Brazilian  species. 

5.  Aërophore   none.     Rhizome   creeping.     Costæ   more    or    less 
pilose. 

6.  Veins    14  — 16-jugate,    pellucid.     Lamina    thinly   herbace- 
ous      138.  Ü.  siambonensis  (Hieron.)  C.  Chr. 

6.  Veins  16 — 18-jugate.  Lamina  firm 

139.  Ü.  achalensis  (Hieron.)  C.  Chr. 
5.  Aërophore  present.     Rhizome  erect.    Lamina  with  some  few 
scattered  long  hairs  or  perfectly  glabrous. 
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6.  Margins  of  segments  revolute  covering   the  sori.     Lamina 
coriaceous,  glandular  beneath.  Veins  simple.   Lower  basal 

segments  prolongated 169.  D.  cheilanthoides  (Kze.)  C.  Chr. 

6.  Margins  plane.     Lamina   membranous,  eglandulose.    Veins 
often  furcate.     Lower  basal  segments  not  prolongated 

162.  D.  Glaziovii  (Christ.)  C.  Chr. 
4.  West  Indian  and  Andine  species. 

5.  Lamina    herbaceous    or    membranous;     margins    plane    or 
slightly  revolule. 
6.  Rachis  not  or  very  slightly  scaly. 

7.  Segments   entire  or  inconspicuously  toothed,   the  basal 
ones  without  auricles. 
8.  Rachis  glabrous  or  with  few,  deciduous  hairs. 

9.  Lamina  glandulose  beneath  140.  I).  Sprengelii  (Klf  )  O.  Ktze. 
9.  Lamina  eglandulose. 

10.  Segments  2—4  mm  broad.    Leaf-tissue  of  both 
sides  minutely  puberulous.     Sori  close  to  the 
edge.     Veins  10 — 15-jugate. 
11.  3 — 4   pairs   of  lower   pinnæ   auriculiform. 
Segments  very  close  entire 

141.  I),  struthiopleroides  C.  Chr. 
11.  3—4  pairs   of  lower  pinnæ   glanduliforni. 
Segments  not  close,  often  serrate. 

143.  D.  conformis  (Sod.)  C.  Chr. 
10.  Segments  5 — 7  mm  broad.     Leaf  entirely   gla- 
brous; costæ  beneath  with  some  scattered  light- 
brown  scales 161.  Ü.  euchlora  (Sod.)  C.  Chr. 

8.  Rachis  and  costæ  more  or  less  pilose. 

9.  Sori  indusiate.     Lamina  glandulose  beneath 

142.  Ü.  Mercurii  (A.  Br.)  Hieron. 
9.  Sori  exindusiate,  or  indusium  very  small.    Lamina 
eglandulose. 

10.  Lower  pinnæ  very  gradually  reduced. 
11.  Sori  oblong  or  linear 

see  nr.   125.  1).  consimilis  and   nr.   126.  I),  heteroclita. 

11.  Sori  round 144.  I),  scalaris  ((Christ.)  C.  Chr. 

10.  Lower  pinnæ  abruptly  reduced,  the  lowermost 
glanduliforni. 
11.  Leaf-tissue  of  upperside  glabrous. 

12.  Sori    medial.      Rachis   with    some    few 

scales 146.  1).  Bradei  Christ. 

12.  Sori  supramedial.  Rachis  densely  ochra- 
ceo-tomentose  without  scales 

154.  D.  rudis  (Kze.)  C.  Chr. 
11.  Leaf-tissue    of  upperside  finely  pubescent. 
12.  Sori  medial.     Costæ  on  both  sides  se- 
tose.    Bolivia 147.  D.  Rusbyi  C.  Chr. 

12.  Sori  near  the  margin.  Rachis  and  costæ 
beneath  very  shortly  and  densely  pul- 
verulent      148.  I).  Christensenii  Christ. 

7.  Segments  crenate  or  more  or  less  lobed. 

8.  Basal  segments  with  an  interne  auricle  which  over- 
laps the  rachis. 

1).  K.  I).  VUlensk.  Selsk.  Skr.,7-  Kiekke,  ualurvidensk.  og  iiKithem.  Aid.  X  2.  l' 
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9.  Sori  close  to  the  margin.     West-Indian  species 

149.  IJ.  limhata  (Kze.)  O.  Ktze. 
9.  Sori  about  medial.     Ecuador  ...    170.  1).  multiformis  n.  sp. 
<S.  Basal  segments  without  interne  auricle. 

9.  Lamina  rather  gradually  reduced  downwards 

140.  i).  Sprenyelii  var.  Sherringii  (Jenni.). 
9.  Lamina   abruptly  reduced,    tiie    lowermost  pinnæ 
glanduliform. 
10.  Both  surfaces  finely  pubescent.  Segments  2—4 

mm  broad 143.  1).  conformis  (Sod.)  C.  Chr. 

10.  Lamina   quite   glabrous.      Segments  5 — 7  mm 

broad  IGL  J),  eiichlora  (Sod.)  C.  Chr. 

ß.  Rachis  rather   scaly.     Lamina   suddenly   with    5 — 8  pairs 

of  auriculiform  pinnæ 150.  Ü.  corazonensis  (Sod.)  C.  Chr. 

5.  Lamina  coriaceous  or  chartaceous  with  the  margins  more 
or  less  revolute,  downwards  abruptly  narrowed  with  2—5 
pairs  of  distant,  glanduliform  pinnæ.  Costæ  beneath  often 
with  some  few  scales. 

(>.  Tiie   revolute   margins   not   covering  the  sori.     Basal  seg- 
ments of  larger  pinnæ  generally  much  reduced. 
7.  (>ostæ    beneath    glabrous    or    more    or    less    pilose    by 
short,  unicellular  hairs. 

8.  Lamina  quite  glabrous 151.  D.  semilunata  (Sod.)  C.  Chr. 

8.  Lamina  (at  least  rachis)  more  or  less  pilose. 

9.  Pinnæ   about   5  cm    long   with   very   oblique   seg- 
ments      152.  D.  canelensis  Ros. 

9.  Pinnæ  10 — 20  cm  long,  the  segments  often  falcate 
but  not  very  oblique. 

10.  Costæ  beneath  setose  by  more  or  less  antrorse 
stilf  hairs  and  generally    furnished  with   scat- 
tered small,  brown  scales.    Indusium  none. 
11.  Sori  medial.  Largest  pinnæ  scarcely  12  cm 
long.  Lamina  (costa  excepted)  subglabrous 

153.  D.  nervosa  (Kl.)  C.  Chr. 
11.  Sori   supramedial.     Largest   pinnæ   15 — 20 
cm  long.  Lamina,  especially  beneath,  setose. 
12.  Segments  rather   close  with  acute  sin- 
uses between  154.  D.  rudis  (Kze.)  C.  Chr. 

12.  Segments   patent    separated    by    broad 

open  sinuses 155.  D.  Engelii  Hieron. 

10.  Costæ  beneath  pilose  by  patent  hairs. 

11.  Largest  pinnæ  10 — 18  cm  long,  horizontal 
or  ascendent,  sparsely  slrigose  beneath 
on  costæ  and  costulæ  on\y.  Receptacle 
glabrous.  Segments  close,  oblique  or  sub- 
falcate. 
12.  Basal  segments  without  auricle. 

13.  Veins  11 — 12-jugate.     Segments  ob- 
tuse      158.  Ü.  strigifera  Hieron. 

13.  Veins      14— 15 -jugate.        Segments 

acute 159.  D.  Brausei  Hieron. 

12.  Basal  segments  with  an  interne  auricle 

170.  Ü.  mulliformis  n.  sp. 
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11.  Largest  pinnæ  up  to  30  cm  long,  often 
pendent,  rather  densely  hairy  by  shorter 
hairs  and  longer  patent  "strigæ"  on  the 
costæ  beneath;  segments  patent  separated 
by   broad   sinuses.      Receptacle   with   long 

hairs UiO.  D.  piloso-hispida  (Hook.)  C.  Chr. 

7.  Costæ  beneath  patently  and  softly  hairy  by  long  pluri- 
cellular  hairs. 
8.  Stipe  glabrous  or  shortly  pubescent. 

9.  Basal  segments  not  auricled,  sori  close  to  the  edge. 

10.  Pinnæ  10—15  cm  long,    scarcely  2  cm    broad; 

costæ    beneath    with    numerous    long,     pluri- 

cellular  hairs 168.  D.  mertensioides  C.  Chr. 

10.  Pinnæ  up  to  30  cm  long,  3  — 4  cm  broad;  hairs 
shorter,  seldom  pluricellular 

160.  D.  piloso-hispida  (Hk.)  C.  Chr. 
9.  Basal  segments  with  an  auricle  at  the  inner  side. 
Sori  about  medial. 

10.  Segments  linear-falcate  with  revolute  margins, 
obtuse,  the  basal  ones  considerably  reduced. 
Costæ  beneath  with  several  large,  light-brown 

scales 165.  Ü.  Ruizinna  (Kl.)  C.  Chr. 

10.  Segments  from  a  broad  base  tapering  to  the 
acute  point,  the  lower  basal  one  not  or  a  little 
reduced.     Costæ   beneath   very   sparsely   scaly 

170.  D.  iniiltiformis  n.  sp. 
8.  Stipe,  especially  below,  with  a  dense  mass  of  woolly 

hairs 166.  D.  lanipes  C.  Chr. 

6.  Sori,  at  least  the  upper  ones,  covered  by  the  revolute 
margins  of  the  segment.  Basal  segments  not  or  a  little 
reduced,  the  lower  one  often  prolongated. 

7.  Segments  crenate 167.  D.  horrens  Hieron. 

7.  Segments  entire. 

8.  Margins    densely   ciliate;    lower    basal    segment    not 

prolongated  and  not  auricled  .  .  .    168.  D.  mertensioides  C.  Chr. 
8.  Margins  scarcely  ciliate;  lower  basal  segment  always 
prolongated  and  auricled  at  the  inner  side 

169.  D.  cheilanthoides  (Kze.)  C.  Chr. 
3.  Sporangia  setose.     Species  closely  allied  to  Ü.  rudis. 

4.  South  Brazil 157.  D.  Heineri  C.  Chr. 

4.  Peru 156.  D.  peruviana  Bos. 

2.  Lamina  bipinnate  or  the  lower  segments  of  the  larger  pinnæ  quite  free.  

3.  Basal    segments  or  pinnules  much  reduced,   not  auricled.     Hairs 
unicellular. 

4.  Lamina  rigidlj'  coriaceous,  quite  glabrous  151.  1).  semiliinaia  (Sod.)  C.  Chr. 
4.  Lamina  herbaceous  or  membranous,  at  least  the  costæ  pubescent. 

5.  Only  the  basal  segments  free 161.  D.  eiichlora  (Sod.)  C.  Chr. 

5.  Several  free  pinnules. 

6.  Pinnulæ  (and  segments)  about  2  cm  long,  2=3  mm  broad, 
finely  pubescent  throughout,  grass-green,  herbaceous.  Veins 

simple 145.  I).  Bonapartii  Bos. 

6.  Pinnulæ  3 — 5  cm  long,  '-•  cm  broad,  often  deeply  lobed, 
membranous,  dark-green.     Veins  furcate. 

17* 
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7.  Rachises  and  costæ  glabrous  or  sparsely  setose. 

8.  Brazilian  species 162.  D.  Glaziouii  (Christ)  C.  Chr. 

8.  Andine  species.     Sori  close  to  the  edge 

163.  D.  pteroidea  (Kl.)  C.  Chr. 
7.  Rachises  and  costæ  villous.     Sori  about  medial 

164.  I),  cochaensis  n.  sp. 
3.  Basal  segments,  at  least  the  lower  one,  not  reduced  and  auricled 

at  the  inner  side.     Hairs  long,  pluricellular 170.  Ü.  multiformis  n.  sp. 


54.    Dryopteris  pusilla  (Mett.)  O.  Ktze.    Rev.  Gen.  PI.  3:  813.  1891;  C.  Chr. 

Ind.  287.  —  Fig.  12  a. 

Syn.    Aspidinm  piisillnm  Mett.  Ann.  sc.  nal.  V.  3:  245.  1864. 

Type  from  Colombia,  Fusagasuga,  1900  m,  leg.  Lindig  nr.  92  (B!),  Bogota, 
Stübel  nr.  413  part,  et  427  (B). 
Peru,  St.  Gavan,  Lechi.eh  nr.  2242  (B);  Sacliapeta,  Lechler  nr.  '-'6in   (B). 

A  species  of  doubtful  position,  not  nearly  related  to  any  other.  It  is  possible 
that  it  belongs  to  ,iÇ  Cijclosorus,  which  the  very  hairy,  persistent  indusia  seem  to 
indicate,  still  I  place  it  here  provisionally.  The  lamina  is  narrowed  downwards 
gradually  and  the  stipe  is  very  short,  but  the  lowermost  pinnæ  are  not  so  small 
as  could  be  expected  in  a  species  belonging  to  the  group  of  D.  opposita. 

55.    Dryopteris  brachypoda  (Bak.)  C.  Chr.  Ind.  255.  1905.  —  Fig.  12b. 

Syn.  Nephrodium  brachypodiim  Bak.  Timehri  5:  213.  1886;  Trans.  Linn.  Soc. 
II.  Bot.  3:  290.  1887;  Jenman,  W.  Ind.  and  Guiana  Ferns  207. 

Type  from  British  Guiana,  upper  slope  of  Mt.  Roraima,  im  Thurn  nr.  275 
(Kew  !). 

A  small  species  in  general  habit  very  much  resembling  D.  sagittata,  but  a 
true  Lastren  intermediate  between  D.  pusilla  and  D.  coarctata. 

Rhizome  erect,  sparsely  scaly.  Leaves  densely  fasciculate,  practically  without 
stipe,  lanceolate,  15  cm  long,  2^2  cm  broad  at  the  middle,  narrowed  very  gradually 
towards  the  base  through  several  pairs  of  dwindling  pinnæ,  firmly  membranous, 
dark-green;  rachis  strigose,  especially  on  the  sides,  glabrous  in  the  furrow  above, 
and  clothed  with  many  small,  brown  scales.  Pinnæ  sessile,  alternate,  horizontal, 
the  largest  Vis  cm  long,  5 — 6  mm  broad,  obtuse,  auricled  on  both  sides  of  the 
base,  slightly  pilose  on  the  costæ  and  main  veins  beneath,  underside  finely  glan- 
dulose,  the  upper  and  lower  ones  entire,  the  middle  and  largest  ones  crenate  or 
lobed  one  third  of  the  way  to  the  midrib,  margins  somewhat  revolute.  Secondary 
veins  forked  in  the  entire  pinnæ,  in  the  lobed  pinnæ  with  2—3  tertiary  simple 
veins.  Sori  supramedial,  furnished  with  rather  large,  persistent,  at  least  red-brown, 
subglabrous  indusia.     Sporangia  glabrous. 
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Fig.  12.  a.  D.  pusilla  (Mett.)  O.  Ktze.  Lower  part  of  two  leaves,  X  ''l.-i,  and  two  pinnæ, 
fertile  and  sterile,  X  I'/a.  (orig.).  —  b.  D.  brachijpoda  (liak.)  C.  Chr.,  entire  leaf,  x  *\h, 
and  two  pinnæ,  X  I'/j  (orig).  —  c.  D.  pseudosancta  C.  Chr.,  base  and  middle  part  of  a  leaf, 
X  ^li,,  pinna,  x  I'ls  and  two  segments,  x  3  (orig.).  —  d.  D.  sanctiformis  n.  sp. ,  entire 
leaf,  X  '16,  pinna  X  1'  2  and  two  segments  x  3  (orig.).  -  e.  D.  leiicothrix  C.  Chr..  pinna 
X  ''I5,   three   segments  seen   from  the   underside  and  one  seen  from  above,   X  I'la  (orig.). 
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This  is  a  more  robust  plant  than  D.  pusilla  witii  all  free  pinnae  auiicled  on 
both  sides  of  the  base  and  the  central  ones  lobed  with  subpinnale  secondary  veins. 
D.  coarctala  has  most  pinnæ  regularly  pinnatifid  and  a  scaleless  rachis.  D.  sagittala 
is  apparently  similar,  but  it  belongs  to  ,^  Goniopteris  and  its  hairs  are  stellate. 

56.  D.  sancta  (L.)  O.  Ktze.;  C.  Chr.  Revision  nr.  32  fig.  20;  Smiths.  Misc.  Coll.  53:  378. 
Area:    Dominica,  Porto  Rico,  Haïti,  Jamaica,  Cuba,  Guatemala. 

57.    Dryopteris  sanctiformis  n.  sp.  —  Fig.  12 d. 

Type  from  Panama,  eastern  slope  of  Chiriqui  Volcano,  2100 — 2300m;  leg. 
Maxon  nr.  5294  (W). 

Rhizomate  erecto,  breve,  dense  radicante,  squamis  parvis  ovatis  parce  onusto. 
Stipitibus  dense  fasciculatis,  gracilibus,  rubrescentibus,  nitidis,  ad  basin  sparse  palea- 
ceis,  glabris,  6  —  10  cm  longis.  Lamina  anguste  lanceolata,  ad  22  cm  longa,  medio 
3 — 4  cm  lata,  versus  basin  breviter  attenuala,  gramineo-viridi,  firmo-herbacea,  bi- 
pinnatifida;  rachi  gracili,  brevissime  et  tenuissime  puberula.  Pinnis  multijugis, 
sessilibus,  alternis  vel  inferioribus  suboppositis,  falcatis,  infimis  2 — 3  paris  auri- 
culiformibus,  medialibus  maximis,  2— 2'/^  cm  longis,  basi  5—8  mm  lalis,  acutis, 
supra  ad  costas  sparse  setosis,  infra  ubique  glandulosis,  inaequaliter  pinnatifidis. 
Laciniis  6 — 7-jugis,  ovato-oblongis,  obliquis,  acutis,  anterioribus  majoribus,  basali 
anteriore  semper  maxima,  posterioribus  minoribus,  basali  minima.  Venis  simpli- 
cibus,  3— 4-jugis.  Soris  supramedialibus,  indusio  late  affixo  glanduloso  persistente 
obtectis.     Sporangiis  glabris. 

This  new  species  resembles  very  much  certain  forms  of  /).  sancta,  mainly  in 
size  and  its  unequal-sided  pinnæ;  it  differs  by  its  indusiate  sori  and  its  lamina 
being  shortly  narrowed  downwards  about  as  in  D.  concinna  or  I).  Limligii,  but  its 
real  affinity  is  with  I),  sancta  and  I),  pseiidosancta.  The  indusium  is  peculiar;  it 
is  glossy,  red-brown  and  impressed  in  the  centre,  while  the  free  edges  are  greenish 
or  whitish  and  glandular;  it  is  not  exactly  reniform  but  rather  variable  in  shape. 
To  this  species  I  refer  Spruce  nr.  5297  (RB)  from  Ecuador  that  is  rather 
typical  and  further  two  other  specimens,  which  are  not  glandular  beneath  and 
somewhat  more  pubescent  but  agree  in  size  and  shape  of  pinnæ: 

Venezuela,  Eggers  nr.  13260  (H). 

Ecuador,  Ancles  of  Quito,  Spruce  nr.  5297  A  (H,  L). 

58.    Dryopteris  longicaulis  (Bak.)  C.  Chr.    Index  275.    1905. 

Syn.    Nephrodium  longicaiile  Baker,   Journ.   Bot.  1881:   204,   et  in  Hook.  Icon. 

pi.  tab.  1658. 
Type  from  Colombia,  Province  of  Antioquia,  leg.  Kalbreyer  nr.  1454(Kew!). 
A   remarkable   species  well    figured  by  Baker.     It  belongs  to  the  small  group 
of  Ü.  sancta   by    its   narrow  leaf  and  unequal-sided  pinnæ  dillering  from  all  other 
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species  by  its  very  long,  epigæous  caudex,  about  20  cm  long,  Vi  cm  thick,  clothed 
throughout  with  squarrose,  glossy,  castaneous,  lanceolate-acuminate,  narrow,  pubes- 
cent scales.  Stipe  glossy,  glabrous,  about  5 — 6  cm  long  to  the  lowermost  pair  of 
auriculiform  pinnæ.  Lamina  40—50  cm  long.  5  cm  broad,  downwards  rather 
suddenly  narrowed,  light-green  when  alive,  brownish  wlien  dried,  firmly  herba- 
ceous, the  rachis  slender,  very  slightly  strigose  above.  Pinnæ  very  numerous, 
sessile,  the  lower  4 — 5  pairs  opposite,  very  remote  and  verj'  small,  auriculiform; 
above  them  a  single  pair  of  larger,  auriculiform  pinnæ,  the  next  following  scarcely 
shortened;  middle  pinnæ  alternate,  3  cm  long,  7 — 8  mm  broad,  acute,  auricled  at 
the  upper  base,  cuneate  on  the  lower  side,  very  finely  pubescent  on  the  upper  sur- 
face, glabrous  and  eglandulose  beneath,  entire  in  the  outer  third,  the  upper  margin 
lobed  in  the  lower  two-thirds  about  '/;i  of  the  way  to  the  midrib,  the  lower  one 
lobed  in  the  centre  only.  Upper  basal  lobe  the  largest,  making  the  pinnæ  auricled, 
central  lobes  about  as  broad  as  long,  obtuse.  Veins  pinnate  in  the  lobes  with 
1 — 3  pairs  of  tertiary  simple  veins.  Sori  medial,  small;  indusiura  subpersistent, 
brown,  glabrous.     Sporangia  glabrous. 

In  general  habit  this  species  resembles  not  a  little  a  species  of  Asplenium, 
f.  inst.  A.  unilaterale  Lam.,  because  the  lower  half  of  the  basiscop  side  of  the 
pinnæ  is  nearly  cut  away.  The  peculiar  scaly  stem  not  considered  it  differs  from 
D.  sancta  and  D.  sanctiformis ,  its  nearest  lelatives,  by  the  less  cut  pinnæ  and  the 
lamina  not  being  gradually  but  suddenly  narrowed  downwards. 

59.  D.  consanguinea  (Fée)  C.  Chr.  Revision  nr.  33  fig.  21;  Smiths.  Misc.  Coll.  Ô2:  380. 

Area:  Trinidad,  Grenada,  Martinique,  Dominica,  Guadeloupe.  Jamaica  (var. 
aequalis).     Panama. 

This  species  may  be  a  small  form  of  D.  limbata.  I  refer  to  it  a  peculiar 
variety  from  Panama,  Chiriqui,  1000— 1300  m  ;  Maxon  nr.  5243  a  (W).  It  is  in 
habit  perfectly  typical,  but  the  underside  is  eglandulose  and  the  sori  are  very 
small,  consisting  of  some  few  (3—4)  sporangia,  without  trace  of  indusia  and  placed 
very  close  to  the  margin  nearly  apical  on  the  veins. 

60.    D.  delicatula  (Fée)  C.  Chr.     Revision  nr.  30. 

Area:  Guadeloupe.  —  The  lamina  is  about  30  cm  long,  not  3  cm  as  errone- 
ously stated  in  "Revision"  295. 

D.  hydrophila  (Fée)  C.  Chr.  and  D.  carihaea  (Jenm.)  C.  Chr.  do  not  belong  here. 

61.   D.  pseudosancta  C.  Chr.  Smiths.  Misc.  Coll.  53:  378.  —  Fig.  12  c. 
Area:  Costa  Rica,  Guatemala. 

Dryopteris  négligeas  (Jenm.)  C.  Chr.  Index  279.  —  Nephrodium  negligens  Jenm.  Bull.  Bot.  Dept. 
Jam.  n.  s.  3:  20.  ISUd.  —  Jamaica,  is  according  to  a  photograph  of  the  type-specimen  in  Jenman's 
type-herbarium  in  New  Yorii  IJot.  Garden,  together  with  a  small  fragment  kindly  sent  me  l)y  Miss  Slosson 
a  small  species  allied  to  D.  sancla.  but  not  unlilie  small  forms  of  D.  oligociirpa;  it  agrees  with  the 
latter  in  pubescence;  some  of  the  pinnæ  (3x1  cm)  are  rather  unequal-sided.    It  may  be  a  valid  species. 
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62.    D.  physeniatioides  (Kuhn  et  Christ)  C.  Chr.,  Revision  nr.  31. 
Area:    San  Domingo. 

63.    D.  opposita   (Vahl)  Urban;    C.  Chr.  Revision    nr.  25   fig.  15,    Iß;    Smiths.  Misc. 

Coll.  53:    375. 

Area.  Type:  Lesser  Antilles,  common.  Different  forms  occur  in  Jamaica, 
Cuba,  Florida,   Mexico,   Colombia— Peru.     var.  riimloriim  (Raddi):    Southern  Rrazil. 

I  now  regard  D.  amphioxypteris  (Sod.)  C.  Chr.,  Revision  nr.  52  as  a  variety  of 
Ü.  opposita,  at  least  I  can  not  distinguish  specifically  from  that  species  an  authen- 
tical  specimen  in  Kew.  It  has  the  basal  segments  considerably  enlarged  and  often 
lobed,  and  it  has  8  —  10  veins  to  a  side,  but  as  to  other  characters  it  agrees  very 
well  with  the  typical  form. 

64.    D.  riopardensis  Ros.;  C.  Chr.,  Revision  nr.  26  fig.  17. 

Area:    South  Brazil,  Rio  Grande  do  Sul. 

This  is  most  probably  a  form  of  D.  opposita  var.  rivulorum. 

65.    D.  coarctata  (Kze.)  C.  Chr.,  Revision  nr.  27  fig.  18. 

Area:  Venezuela  —  Colombia.  Cuba,  Wright  nr.  3925  (S,  W),  previously 
determined  as  D.  sagittata,  which  it  resembles  in  general  habit  but  totally  diflerent 
in  pubescence. 

66.    D.  leucothrix  C.  Chr.    Smiths.  Misc.  Coll.  Ô3:  377.  —  Fig.  12 e. 
Area:    Bolivia. 

67.    D.  panamensis  (Pr.)  C.  Chr.,  Revision  nr.  28  fig.  19.  Smiths.  Misc.  Coll.  53:  376. 

Area:    Porto  Rico,  Jamaica,  Cuba;  Mexico  to  Panama,  very  common. 
Additional   synonyms   of  this  variable   species   are,   according    to   the  original 
specimens,  the  following: 

Lastrea  Leiboldiana  Pr.  Epim.  41.  1849,  Mexico,  Leibolo  (Hb.  Presl!),  exactly 

identical  with  P.  litigiosum  Liebm. 
Aspidium   Ghiesbreghtii   Fourn.     Mex.    PI.   1:    94,    1872,    Mexico,   Ghiesbreght, 

BouRGEAU  nr.  3615  (Mus.  Paris!). 
Nephrodium  caribaeuin  Jenm.    Journ.  Bot.  1886:  270;  Bull.  Dept.  Jam.  n.  s.  3: 

21.  1896. 
üryopteris  caribaea  C.  Chr.     Ind.  257.   1905. 
Jamaica;    Mt.   Diabolo,   Sherring   (Kew,    authentical  specimen;    New   Yorli 

Bot.  Gard.,  a  leaf  of  Jenman's  type  collection  received  from  Miss  Slosson). 

Nearly   identical  with    the  narrow  form  of  D.  panamensis   upon    which  Presl 

founded  his  new  species.  Jenman  does  not  mention  the  glandular  underside. 
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Polgpodium  gracilentum  Jenni.,  Bull.  Dept.  Jam.  n.  s.  4:  129.  1897;  Dryopteris 
gracilenta  C.  Chr.  Ind.  268,  which  I  believed  (Revision  p.  294)  to  be 
D.  panamensis  is  not  that  species  according  to  two  pinnæ  of  the  type- 
specimen  in  the  Jenman  collection  in  New  York  Bot.  Garden,  kindly 
sent  me  by  Miss  Margaret  Slosson.  It  may  be  a  distinct  species, 
allied  to  D.  scalptaroides.  The  sori  are  apparently  indusiate,  but  the 
indusia  are  very  small  with  long  hairs,  which  nearly  completely  con- 
ceal the  young  sporangia. 

68.    D.  silviensis  Hieron.;  C.  Chr.     Revision  nr.  29. 
Area:    Colombia. 

69.  D,  scalpturoides  (Fée)  C.  Chr.,  Revision  nr.34,  fig.  22;  Smiths.  Misc.  Coll.  53:  381. 

Area:    Cuba,  Jamaica. 

70.  D.  concinna  (Willd.)  O.  Ktze.;  C.  Chr.  Rev.  nr.  1  fig.  2;  Smiths.  Misc.  Coll.  52:  369. 

Area:    Guadeloupe,  Jamaica,  Cuba,  Mexico  to  Ecuador. 

71.   Dryopteris  rufa  (Poir.)  C.  Chr.    Ind.  290.    1905. 

Syn:  Polgpodium  ruffutn  Poir.  Ene.  méth.  5:  532.  1804. 

Type  from  Peru,  Lima  (Herb.  Lamarck,  Mus.  bot.  Paris!);  another  speci- 
men from  Lima,  Watson  nr.  818  (RB)  is  perfectly  typical. 

In  my  "Revision"  pag.  274  I  suggested  this  to  be  the  Chilene  form  of  D.  ar- 
gentina,  which  is  not  the  case.  D.  rufa  is  a  distinct  species,  in  general  habit 
resembling  D.  concinna  and  D.  oligocarpa,  well-marked  by  its  setose  sporangia 
as  in  D.  concinna,  but  rachis  and  costæ  of  both  sides  are  sparsely  pubescent  by 
short  hairs,  not  densely  pulverulent  as  in  D.  concinna;  leaf  otherwise  glabrous.  — 
Lamina  40— 50  cm  long  by  10  cm  wide,  narrowed  downwards  as  in  the  two  species 
mentioned;  pinnæ  opposite,  firm;  segments  close,  patent,  acute;  veins  about  8  to  a 
side;  sori  about  medial;  indusium  not  seen. 

72.    D.  Stierii  (Ros.)  C.  Chr.,  Revision  nr.  2  fig.  3. 
Area:    Brazil,  Rio  Grande  do  Sul. 

73.    Dryopteris  blanda  (Fée)  C.  Chr.    Index  254.  1905.  -   Fig.  13. 

Syn.    Phegopteris  blanda  Fée,  8.  mém.  91.  1857. 

Phegopteris  caespitosa  Fourn.  Mex.  PI.  1:  89.  1872. 
Polgpodium  caespitosum  Bak.  Syn.  Fil.  305.  1874. 
Dryopteris  caespitosa  C.  Chr.    Index  256.    1905. 
Type  from  Mexico,  Mirador,  leg.  Schaffner  nr.  222  (specim.  auth.  in  Kew!). 
A  small  species,  not  unlike  small  forms  of  D.  oligocarpa,  but  the  lower  pinnae 
not  or  very  slightly  reduced.    —  Rhizome    erect  or  decumbent,   small,   scales   very 
few.    Stipes  very  slender,  15 — 20  cm  long,  stramineous,  glabrous.    Lamina  12 — 15  cm 

1).  K.  1).  VIdensk.  Selsk.  Ski-.,  7.  K;ekUe,  nalurvidensk.  og  mathcm.  Afd.    X.    2.  18 
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Fig.    m.      D.    Manda    (Fée)    C.   Chr. 

Pinna    X    *l:,    and    segments    X    l'l; 

(BOURGEAU   2005. 


long  by  7  cm  broad  al  the  middle,  ovate-lanceolate,  acuminate,  somewhat  narrowed 
downwards,  herbaceous,  dark-green.     Rachis  slender,  short-hairy.    Pinnæ  7 — 8  to  a 

side,  sessile,  suddenly  narrowed  into  a  short,  entire 
apex,  3'  i  cm  long,  1'  -'  cm  broad,  the  lowest  pair 
generally  somewhat  shortened  and  reflexed;  costæ 
on  both  sides  sparsely  pubescent  by  a  few  longer 
and  more  numerous  very  short  hairs,  surfaces  other- 
wise glabrous.  Segments  9 — 10-jugate,  oblong  obli- 
que, connected  by  a  wing  IV4  mm  broad,  the  sin- 
uses between  acute,  entire  or  slightly  répand,  the 
basal  ones  of  lower  pinnæ  shortened,  of  upper  ones 
equal  or  a  little  prolongated.  Veins  5 — 6  to  a  side,  simple,  oblique.  Sori  a  little 
below  the  middle  of  the  vein,  exindusiale.     Sporangia  glabrous. 

A  very  distinct  species  not  easily  to  be  confounded  with  others.  It  is  not 
probable  that  Fournier  had  seen  an  authentical  specimen  of  Ph.  blancia,  since  he 
described  his  Ph.  caespitosa  as  new;  the  two  are  exactly  the  same  species.  Fée 
described  the  rhizome  as  "rampant",  but  on  the  label  to  the  specimen  at  Kew  is 
written  :  "rhizome  decumb.  terminal  fronds". 
Specimens  seen: 

Mexico:    Vera  Cruz,  Jared  G.  Sehmitli  nr.  63  (Wi;  Cordova,  Bourgeau  nr.  200,')  (H,  W,  Mus.  Paris.  Ph. 

caespitosa  Fourn.),  H.  Fink  nr.  96a  (W). 
Guatemala:    vicinity  of  Cacao,   Barber  nr.  171   (W,  pinnæ  acuminate).     Alta  Verapaz,   near  the  Finca 

Sepacuite,  Cook  and  Griggs  nr.  57  (Wl 
Costa  Rica:  Wercklé  nr.  130  (C)  —  Grenadilla,  Finca  Hermes,  Brade  nr.  412  (R). 


74.    Dryopteris  tablana  (Christ)  C.  Chr.  Ind.  297.  1905.  -  Fig.  14. 

Syn.  Aspidiuin  tablanum  Christ,  Bull.  l'Herb.  Boiss.  II.  5: 
727.  1905. 

Type  from  Mexico:  Chiapas,  San  Pablo,  tierra  tempiada 
"auf  Lehmboden",  leg.  Munch  nr.  146  (C!).  —  The  Costa  Rican 
specimen  mentioned  by  Christ  belongs  lo  Ü.  bhmda. 

Very  like  ü.  Manda,  but  larger:  stipe  20  cm  long,  lamina 
25  X  12  cm,  slightly  ciliate  and  costæ  above  strigose,  otherwise 
entirely  glabrous.  Pinnæ  opposite,  linear,  shortly  acuminate, 
6— 6'/ä  cm  long,  12 — 13  mm  broad,  the  lower  ones  reflexed  and 
not  shortened,  but  below  them  I  find  in  a  single  leaf  a  pair 
of  small  auricles.  Segments  very  obtuse,  almost  with  a  trun- 
cate ape.K  that  is  crenato-dentate.  Veins  4 — 5-jugate,  not  very 
oblique.  Sori  supramedial  with  a  distinct,  glabrous  indusium. 
Sporangia  glabrous.  —  Rhizome  erecl,  1  cm  thick,  8  cm  high, 
scaleless. 


Fig.  14.  D.  tablana 
(Christ)  CChr.  Pin 
na  X  *\:,  and  seg- 
ments X  I'l;.  (orig.) 
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75.    Dryopteris  Rimbachii  Ros.  Fedde,  Repert.  7:  147.  1909. 

Type  from  Ecuador,  Mt.  Tunguragua,  2500  m,  leg.  Rimbach  nr.  119  (R!  CC). 

Well-marked  by  ils  coriaceous  lamina  and  long  basal  scales;  the  leaf  is  very 
shortly  narrowed  towards  the  base  and  bears  2—3  pairs  of  close,  auriculiform 
pinnæ.  In  general  habit  it  resembles  closely  D.  Pavoniana,  specimens  of  which 
were  collected  at  the  same  locality  by  Dr.  Rimbach  (nr.  118,  R,  CC),  but  that  spe- 
cies has  a  long-creeping,  branched  rhizome  and  wants  the  long  basal  scales  and 
auriculiform  pinnæ. 

76.    Dryopteris  brachypus  (Sod.)  C.  Chr.  comb.  nov. 

Syn.    Nephrodium  brachypus  Sod.  Rec.  43.  1883;  Cr.  vase.  quit.  228.  1893. 

Type  from  Ecuador,  ad  viam  Quito-Guayaquil,  leg.  Sodiro  (specim.  auth. 
in  Kew!). 

Rhizome  erect,  up  to  15  cm  long,  1cm  thick,  like  the  base  of  stipe  densely 
clothed  with  narrow,  subulate,  brown,  firm,  finely  hairy,  squarrose  scales;  similar 
scales  are  scattered  along  the  stipe  and  rachis,  but  Ihey  are  deciduous  and  not  al- 
ways found.  Stipites  fasciculated,  about  10  cm  long,  finely  hairy.  Lamina  40 — 70  cm 
long,  10  —  15  cm  broad,  downwards  gradually  but  rather  shortly  attenuate,  firmly 
membranous,  not  glossy  above,  pale-green  beneath,  the  upperside  finely  pubescent 
by  adpressed  hairs,  the  channelled  costæ  more  decidedly  slrigose,  the  underside 
nearly  glabrous;  rachis  sulcate  and  hairy  above.  Middle  pinnæ  6 — 9  cm  long, 
Vk—Vli  cm  broad,  shorth'  acuminate,  the  lower  ones  gradually  shortened,  the 
lowermost  auriculiform,  about  1  cm  long.  Segments  a  little  oblique,  acute,  larger 
ones  often  faintly  toothed,  the  basal  ones  equal.  Veins  5 — 7-jugale,  simple,  rather 
indistinct.  Sori  close  to  the  margin  with  glabrous  sporangia;  indusium  not  seen; 
according  to  Sodiro  it  is  puberulous. 

D.  brachypus  is  in  general  habit  not  unlike  D.  oligocarpa;  it  is  best  character- 
ized by  its  numerous  basal,  squarrose  scales,  agreeing  in  this  character  with  the 
two  following  species;  these  three  species  (and  perhaps  D.  Rimbachii)  form  a 
proper  little  group  marked  by  the  said  character. 

77.    Dryopteris  supranitens  Christ,  Fedde,  Repert.  S:  19.  1910. 

Type  from  Costa  Rica,  Tablazo,  Finca  Haberl,  A.  et  C.  Brade  nr.  270  (R!); 
specimens  from  Panama,  Chiriqui,  Ma.xon  nr.  5244  (W)  are  very  alike. 

Closely  related  to  tablaziensis  with  similar  basal  scales;  it  differs  by  its  rigid 
texture,  glossy  upperside,  narrower  lamina  that  is  suddenly  narrowed  downwards 
with  4 — 5  pairs  of  distant  glanduliform  pinnæ  (type  IV),  by  its  sparse  pubescence 
and  long-acuminated  pinnæ.  From  Ü.  brachypus  it  differs  in  shape  of  lamina  and 
nearly  glabrous  upperside.  —  A  peculiar  form  with  the  segments  distinctly  ser- 
rated is  Maxon's  nr.  5524  from  Panama  (W). 

18' 
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78.    D.  tablaziensis  Christ;  C.  Chr.  Revision  nr.  7  fig.  ß. 

Area:    Costa  Rica  and  Panama  (Maxon  nr.  5287  and  5336,  W). 
The  rhizome  is  erect,  about  10  cm  high,  1  cm  thick.    In  Maxons  specimens  I 
find  small,  castaneous  scales  on  the  costæ  beneath. 

79.    D.  Lindigii  C.  Chr.,  Revision  nr.  15. 
Area:    Costa  Rica,  Colombia,  Venezuela. 

80.    D.  lustrata  (Hieron.)  C.  Chr.,  Revision  nr.  14. 
Area:    Colombia,  Peru. 

81.    Dryopteris  hydrophila  (Fée)  C.  Chr.    Index  271.    1905. 

Syn.    Phegopteris  hydrophila  Fée,  11  mém.  56  tab.  13  fig.  3.   1866. 
Polypodiuin  hydrophilum  Bak.    Ann.  of  Bot.  5:  456.  1891. 

Type  from  Guadeloupe,  leg.  L'Herminier  (Herb.  Cosson,  Paris!);  Maze 
nr.  363  et  843  (Kew!). 

In  my  Revision  pag.  294—295  I  believed  that  Ph.  hydrophila  and  Ph.  delicalula 
were  forms  of  one  species;  this  is  not  the  case,  Ph.  hydrophila  being  a  distinct 
species  closely  related  to  D.  oligocarpa,  while  Ph.  delicalula  is  allied  to  D.  sancta. 
D.  hydrophila  was  well  figured  by  Fée;  it  resembles  in  general  habit  very  closely 
D.  oligocarpa  and  D.  Lorentzii  differing  from  both  by  its  inframedial  sori,  which 
are  furnished  with  minute,  ciliate  indusia,  not  seen  by  Fée.  Rachis  slender,  sub- 
glabrous  beneath;  pinnæ  with  a  large,  tuberculiform  aërophore  at  the  base  beneath, 
broadest  at  the  base,  very  finely  and  rather  sparsely  pubescent  above,  the  costæ 
and  veins  beneath  shortly  and  sparsely  hairy.  Segments  very  oblique,  broad,  acute, 
the  basal  ones  equal-sized,  the  upper  one  parallel  to  rachis,  the  lower  one  much 
oblique.  Veins  5-jugate,  distant,  oblique.  —  Fournier  (PI.  niex.  1:  89)  referred  to 
this  species  a  plant  from  Mexico,  San  Luis  Potosi,  Virlet  nr.  44. 

82.   D.  Lorentzii  (Hieron.)  C.  Chr.,  Revision  nr.  3  fig.  4. 
Area:    Argentina. 

83.    D.  argentina  (Hieron.)  C.  Chr.,  Revision  nr.  4. 
Area:    Argentina,  Chile — Peru,  Bolivia. 

84.    D.  oligocarpa  (H.  B.  Willd.)  O.  Ktze.;  C.  Chr.    Revision  nr.  5  fig.  5;  Smiths. 

Misc.  Coll.  53:    370. 

Area:  Mexico — Bolivia;  Cuba,  Jamaica,  Haiti,  St.  Kitts.  —  South  Brazil  (var. 
retusa  (Sw.)).  Beautiful  specimens  of  this  species  were  recently  collected  in  Panama 
by  Maxon,  nr.  4936,  4970,  5242  (W).  It  varies  considerably  in  pubescence  and  I  now 
regard  D.  nauarrensis  Christ;  C.  Chr.  Misc.  Coll.  53:  371  as  a  very  hairy  variety 
with  several  of  the  longer  hairs  consisting  of  2—4  cells. 
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85.    D.  pilosula  (Kl.  &  Karst.)  Hieron.;  C.  Chr.    Revision  nr.  6. 

Area:    Mexico — Peru. 

This,  also,  is  most  probably  only  a  variety  of  D.  oligocarpa. 

86.   Dryopteris  rivulariformis  Ros.,  Fedde,  Repert.  6:  316.  1909. 

Syn.    Dryopteris  stenophylla  Ros.,  Fedde,  Repert.  5:  233.  1908  (non  C.  Chr.). 
Type  from  Bolivia,  Yungas,  Sirupaya  pr.  Yanacachi,  leg.  Buchtien  nr.  495. 
Of  this  I  have  seen  only  a  single  pinna,  kindly  sent  me  by  Dr.  Rosenstock. 
It  appears  to  be  a  good  species. 

87.  D.  Regnelliana  C.  Chr.,  Revision  nr.  20  fig.  12. 
Area:    Brazil,  Minas  Geraes. 

88.  D.  rioverdensis  C.  Chr.,  Revision  nr.  19  fig.  11. 
Area:    Brazil,  Minas  Geraes. 

89.    D.  Nockiana  (Jenni.)  C.  Chr.,  Revision  nr.  8  fig.  7;  Smiths.  Misc.  Coll.  53.  371. 
Area:    Jamaica. 

90.    D.  muzensis  Hieron.;  C.  Chr.    Revision  nr.  10. 
Area:    Colombia. 

91.    D.  Columbiana  C.  Chr.    Revision  nr.  9  fig.  8;  Smiths.  Misc.  Coll.  53:  372. 

Area:    Colombia— Panama. 

Specimens   of  Maxon's   recent   collection    from    Panama   (nr.  5202,    W)   shows 
that  this  is  clearly  distinct  from  D.  oligocarpa. 

92.  D.  piedrensis  C.  Chr.,  Smiths.  Misc.  Coll.  53:  372. 

Area:     Cuba,    Gran    Piedra,    Oriente,    Maxon    nr.  4041   (W);    J.  A.  Shafeu 
nr.  8954  (C.  Chr.\ 

93.  D.  boqueronensis  Hieron.;  C.  Chr.    Revision  nr.  11. 
Area:    Colombia. 

94.    D.  lepidula  Hieron.;  C.  Chr.    Revision  nr.  12. 
Area:    Colombia. 

95.    D.  Lindmani  C.  Chr.,  Revision  nr.  13  fig.  9. 
Area:    Brazil:  Sao  Paulo,  Mosén;  Heiner  nr.  523  (Rg). 

96.    D.  laevigata  (Mett.)  C.  Chr.,  Revision  nr.  17  fig.  10. 
Area:    Peru. 
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97.    Dryopteris  Crossii  (Bak.)  C.  Chr.    Index  259.  1905. 

Syn.    Polypoclium  Crossii  Bak.    Ann.  of  Bol.  5:  455.  1891. 

Type  from  Ecuador,  Sierra  de  Roritroche,  Andes  of  Loja,  leg.  Cross,  Ocl. 
1861  (Kew!). 

A  very  fine  plant  very  near  (too  near?)  to  D.  laevigata,  which  it  resembles 
by  its  purplish-castaneous  stipe  and  rachis,  size  and  texture  of  lamina,  but  the 
lamina  is  more  gradually  narrowed  downwards  and  the  costæ  are  strigosely  hairy 
beneath. 

Rhizome?  Stipe  to  the  lowest  pair  of  glanduliform  pinnæ  up  to  15cm  long, 
like  rachis  purplish-castaneous,  glossy  and  quite  glabrous.  Lamina  lanceolate, 
25 — 35  cm  long,  6—7  cm  broad  at  the  middle,  narrowed  towards  both  ends,  coria- 
ceous, brown  when  dry.  Pinnæ  close,  sessile,  subopposite  or  alternate  horizontal 
or  slightly  ascending,  the  lower  3 — 4  pairs  very  small,  like  tubercles  on  the  stipe 
at  distances  of  3-4  cm;  above  them  2—3  pairs  of  gradually  larger  auriculiform 
pinnæ,  middle  ones  the  largest,  3 — 3'/2  cm  long,  about  8  mm  broad,  acute  but 
scarcely  acuminate,  glabrous  above,  slrigose  on  the  costa  beneath,  furnished  with 
a  large,  2 — 3  mm  long  aërophore  at  the  base  beneath,  incised  to  a  wing  1 — VI-2  mm 
broad.  Segments  a  little  oblique,  close,  obtuse  but  the  margins  being  revolute 
apparently  acute,  and  triangular  of  shape,  the  basal  ones  equal  or  a  little  longer. 
Veins  about  6  to  a  side;  sori  a  little  above  the  middle  of  the  vein,  exindusiate, 
small,  consisting  of  a  few  sporangia  only. 

98.    D.  Galanderi  (Hieron.)  C.  Chr.    Revision  nr.  16. 
Area:    Argentina,  Minas  Geraes. 

99.    Dryopteris  Millei  sp.  nov. 

Ecuador,  in  pascuis  gelidis  Andium  Paluguillo,  3300  m,  leg.  A.  Mille 
nr.  125  (RB!). 

Rhizomate  breve,  decumbente,  apice  squamis  lanceolatis  castaneis  hirtis  onu- 
slo.  Stipitibus  longissimis,  usque  ad  40  cm  longis,  fasciculatis,  brunneo-stramineis 
basi  fuscescentibus  et  sparse  squamosis,  nitidis,  decidue  hirtis  denique  glabris,  vix 
ultra  Vh  mm  crassis.  Lamina  lanceolata,  utrinque  attenuata,  raro  ad  20  cm  longa, 
medio  2—5  cm  lata,  rigide  coriacea,  pallide  viridi.  Rachi  straminea,  puis  albidis 
patentibus  decidue  hirta.  Finnis  10 — 20-jugis,  inferioribus  sensim  reductis  more 
D.  oligocarpicae  (typus  I),  saepe  reflexis,  medialibus  maximis,  raro  ultra  2  cm  longis, 
sessilibus,  horizontalibus  vel  leviter  falcalis,  apice  integro  acuto,  ciliatis,  coslis 
utrinque  el  coslulis  infra  setis  antrorsis  selulosis,  inter  venas  glabris  el  eglandulosis, 
infra  apicem  integrum  vel  serratum  ad  alam  2  mm  latam  pinnatifidis.  Laciniis 
5 — 6-jugis,  ovatis,  subobtusis,  obliquis,  marginibus  dense  ciliatis  revolulis,  basalibus 
aequalibus  vel  parum  auclis.  Venis  2— 4-jugis,  indivisis.  Soris  infra  medium  venu- 
laruni  silis,  rotundis,  exindusialis;  sporangiis  glabris. 
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A  distinct  new  small  species,  remarkable  by  its  very  long  stipe  and  small 
lamina  of  coriaceous  texture.  It  is  related  to  D.  laevigata,  from  which  it  differs 
by  its  stramineous  rachis  and  setulose  costæ. 

100.    Dryopteris  phacelothrix  C.  Chr.  et  Ros.  n.  sp.  —  Ros.  Fedde,  Repert  11: 

56.  1912. 

Bolivia:  Yungas  borealis,  Unduavi,  3300m,  leg.  O.  Buchtien  nr. 2707  et  2709 (R). 

Lastrea  rhizomate  oblique  adscendente  sen  suberecto,  paleis  ferrugineo-brun- 
neis,  lanceolatis,  dorso  margineque  pilosulis  vestitis.  Stipitibus  fasciculatis,  c.  15  cm 
longis,  2  mm  crassis,  stramineis,  paleis  adpressis,  lis  rhizomatis  similibus  ornatis 
puisque  brevibus,  strictis,  2 — 6  fasciculatis  vel  simplicibus  dense  hirtis.  Laminis 
elongato-ovalibus  utroversus  breviter  et  gradatim  attenuatis,  ad  50  cm  longis,  12  cm 
latis,  pinnato-pinnatifidis,  subcoriaceo-chartaceis,  utrinque  viridibus,  in  rachibus, 
costis  nervisque  densius,  inter  nervös  parcius  hirto-pilosis,  pilis  lis  stipitis  similibus, 
rachil)us  costisque  paleis  ovato-lanceolatis  brunneis  persistentibus  adspersis.  Pinnis 
infra  apicem  brevem  pinnatifidum  c.  30-jugis,  subapproximatis,  infra  oppositis, 
sursum  alternis,  recte  patentibus,  subsessilibus,  profunde  pinnatifidis,  medialibus 
c.  5'/j  cm  longis,  ]'/4  cm  latis,  e  basi  subæquali  vel  anteriore  pauUisper  adaucta 
lineari  lanceolatis,  breviter  acuminatis,  inframedialibus  sensim  brevioribus,  inferio- 
ribus  remotis  et  citius  abbreviatis,  infimis  auriculiformibus,  superioribus  sensim 
diminutis  et  minus  profunde  incisis,  postremis  basi  lata  sessilibus,  demum  conllu- 
entibus  et  in  apicem  laminae  secretum  sensim  transeuntibus.  Segmentis  pinnarum 
majorum  subrecte  patentibus,  linearibus,  obtusis,  c.  5  mm  longis,  2  mm  latis,  mar- 
gine  crenulato,  subrevoluto  seu  integerrimo,  piano,  sinubus  acutis  interstinctis,  ala 
1  mm  fere  lata  confluentibus;  venulis  lateralibus  ad  6-jugis,  supra  prominentibus, 
subtus  prominulis,  simplicibus,  parallelis,  basalibus  longe  supra  sinum  marginem 
attingentibus.  Soris  medialibus,  exindusiatis,  pilis  fasciculatis  sporangiis  intermixtis. 
(RosENSTOCK  descripsit.) 

I  am  due  to  Dr.  Rosenstock  a  specimen  of  this  species  unique  by  its  peculiar 
pubescence.  Without  a  minute  examination  several  of  the  hairs  appear  to  be 
stellate  but  the  whole  aspect  of  the  species  is  that  of  Lastrea  not  of  Goniopteris. 
By  microscopical  analysis  I  found,  however,  that  the  hairs  are  not  stellate,  i.  e. 
branched,  but  fasciculate,  as  Dr.  Rosenstock  expresses  it,  i.  e.  2 — 6  hairs  spring 
out  from  the  same  epidermal  cell  from  nearly  the  same  point. 

101.    D.  caucaensis  (Hieran.)  C.  Chr.,  Revision  nr.  21  fig.  13. 

Area:  Costa  Rica — Colombia,  and  it  is  now  also  found  in  Bolivia,  Buchtien 
nr.  2697  (R). 

102.    D.  Funckii  (Metl.)  O.  Ktze.;  C.  Chr.  Revision  nr.  35  fig.  23. 

Area:  Venezuela — Colombia  and  it  is  now  also  recorded  from  Costa  Rica: 
Volcano  Barba,  Brade  nr.  289  (R).  —  The  species  has  its  proper  position  here. 
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103.  D.  velata  (Kze.)  O.  Ktze.;  C.  Chr.  Revision  nr.  22;  Smiths.  Misc.  Coll.  53:  373. 
Area:    Cuba. 

104.    D.  aspidioides  (Willd.)  C.  Chr.,  Revision  nr.  23. 
Area:    Costa  Rica — Peru. 

105.    D.  ptarmica  (Kze.)  O.  Ktze.;  C.  Chr.  Revision  nr.  24  fig.  14. 
Area:    Southern  Brazil. 

106.    D.  pachyrachis  (Kze.)  O.  Ktze.,  C.  Chr.   Revision  nr.  44  fig.  31;  Smiths.  Misc. 

Coll.  53:   382. 

Area:  Panama — Venezuela— Ecuador.  Southern  Brazil  (var.  platyrachis  (Fée) 
C.  Chr.).  —  Jamaica,  St.  Vincent  (var.  Jenmani  (Bak.)  C.  Chr.). 

The  specimens  from  Panama  collected  by  Maxon  nr.  5274  (W)  are  very 
similar  to  var.  bogotensis  C.  Chr.  Revision  306,  which  differs  from  typical  D.  pachy- 
rachis by  its  pubescent  rachis  and  upperside.  Similar  more  hairy  forms  occur  in 
Ecuador  and  I  think  I  was  right  in  referring  Nephrodium  crassipes  Sod.  and  N. 
stramineiiin  Sod.  to  D.  pachyrachis.     A  third  variety  is  no  doubt 

Nephrodium  Sprucei  Bak.    Syn.  Fil.  269.  1867. 

Dryopteris  Sprucei  O.  Ktze.  Rev.  3:  813.  1891;  C.  Chr.  Index  294. 

Ecuador,  Mt.  Tunguragua,  Spruce  nr.  5299,  Llalla,  Spruce  nr.  5299  A,  Mon- 
tana de  Canelos,  Spruce  nr.  5301  (all  Kew!). 

Baker  founded  his  new  species  on  these  three  specimens,  which  were  all 
referred  to  N.  resinoso-foetidum  by  Hooker;  they  are,  however,  not  quite  identical. 
Best  agreeing  with  Baker's  description  are  nr.  5299  A  and  5301.  Nr.  5301  is  as  to 
all  characters  the  eglandulose  underside  excepted  typical  D.  pachyrachis;  nr.  5299 A 
is  nearly  the  same,  but  the  upperside  is  rather  pubescent,  the  underside  and 
indusium  sparsely  glandular  with  the  characteristic  large,  red  glands,  and  the 
costæ  beneath  bear  some  few  thin,  brown  scales.  Nr.  5299  looks  very  different, 
but  it  is  certainly  a  large-growing,  thin-leaved  form  of  D.  pachyrachis.  Its  pinnæ 
are  20  cm  long,  3^2  cm  broad,  rather  densely  hairy  above,  glabrous  and  slightly 
glandular  beneath,  the  costæ  rather  scaly,  and  the  irregular  (sometimes  subathy- 
rioid)  very  large  indusia  slightly  ciliate  and  glandular  by  large,  red  glands.  Seg- 
ments 5  mm  broad  with  about  10  veins  to  a  side. 

The  var.  Jenmani  (Bak.)  C.  Chr.  may  be  specifically  different  (see  Smiths. 
Misc.  Coll.  53:  382 — 383);  still  it  differs  scarcely  more  from  the  type  than  do  some 
of  the  Andine  forms.  The  most  different  form  is  the  large,  very  thin-leaved  and 
densely  glandulose  variety  that  I  erroneously  in  "Revision"  referred  to  D.  German- 
iana as  var.  glandulosa.  It  was  also  collected  by  W.  Harris  nr.  7485  (B),  Jamaica, 
Blue  Mountain  Peak. 
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107.    D.  supina  (Sod.)  C.  Chr.,  Revision  nr.  46  fig.  32. 
Area:    Ecuador — Colombia. 
Tlie  var.  Biolleyi  Christ  is  a  small  form  of  D.  cheilanthoides. 

108.    D.  tenerrima  (Fée)  Ros.;  C.  Chr.  Revision  nr.  50. 
Area:    Southern  Brazil. 

109.    D,  palustris  (Mett.)  O.  Ktze.;  C.  Chr.  Revision  nr.  49  fig.  33. 
Area:    Southern  Brazil. 

110.    D,  Hieronymusii  C.  Chr.,  Revision  nr.  45. 
Area:    Colombia. 

111.    D.  roraimensis  (Bak.)  C.  Chr.;  Smiths.  Misc.  Coll.  02:  383.  —  Fig.  15a. 

Area:    Guiana,  Mt.  Roraima,  im  Thurn  nr.  168  (Kew!). 

In  the  type-specimen  the  segments  are  scarcely  falcate  but  often  faintly  crenate. 

112.    D,  utanagensis  Hieron.  ;  C.  Chr.  Revision  nr.  47. 
Area:    Ecuador. 

113.    Dryopteris  illicita  Christ,  Bull.  See.  bot.  Genève  II.  1:  225.  1909. 

Type  from  Costa  Rica,  La  Palma,  Wercklé  (not  seen). 

To  this  species  I  refer  specimens  from  Candelaria,  Costa  Rica,  A.  et  C.  Brade 
nr.  410  (R).  It  is  a  very  large  species  remarkably  resembling  a  glabrous  form  of 
0.  patens,  but  the  venation  and  the  decrescent  lamina  show  that  it  is  a  member 
of  the  subgenus  Lastrea.  The  thick,  quadrangular,  stramineous  rachis  and  the 
costæ  are  sparsely  pubescent  above,  otherwise  the  leaf  is  quite  glabrous  and 
eglandulose,  but  the  costæ  and  costulæ  bear  beneath  some  thin,  light-brown  scales. 
Segments  close,  subfalcate,  acute,  the  basal  ones  both  prolonged  and  parallel  to 
rachis  as  in  D.  patens.  Veins  about  10  to  a  side.  Sori  supramedial  with  sub- 
persistent,  glabrous  indusia. 

114.    D.  atropurpurea  Hieron.;  C.  Chr.  Revision  nr.  48. 
Area:    Colombia.  —  See  remarks  under  D.  euchlora. 

115.    D.  recumbens  Ros.;  C.  Chr.  Revision  nr.  51. 
Area:    South  Brazil. 

116.    D.  rustica  (Fée)  C.  Chr.,  Revision  nr.  53;  Smiths.  Misc.  Coll.  :yi:  383. 
Area:    Guadeloupe,   St.   Vincent.     Jamaica   (var.   nimbata  (Jenm.),   indusiate; 
authentical  specimen  in  Kew!). 

D.  K.  D.  Vidensk.  Selsk.  Skr.,  7.  Række,  naturvidensk.  og  niathem.  Aid.  X.  2.  19 
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117.    D.  Germaniana  (Fée)  C.  Chr.,  Revision  nr.  55,  Smiths.  Misc.  Coll.  53:  384. 
Area:    Guadeloupe,  Porto  Rico  (t.  W.  R.  Maxon),  Cuba. 
The  variety  glandulosa  Revision  311  belongs  to  Ü.  pachyrachis. 

118.    D.  melanochlaena  C.  Chr.    Smiths.  Misc.  Coll.  53:  384.  —  Fig.  15  b. 
Area:    Guatemala. 

119.    D.  atrorubens  (Mett.)  C.  Chr.,  Revision  nr.  54  fig.  34. 
Area:    Peru. 

120.    D.  demerarana  (Bak.)  C.  Chr.,  Smiths.  Misc.  Coll.  53:  385.  —  Fig.  15  d. 
Area:    Guiana,  Mt.  Roraima,  im  Thurn  nr.  356  (Kew!). 
Best  marked  by  its  subopposite  very  distant  pinnæ.    Closely  allied  to  D.  nistica. 

121.    D,  dominicensis  C.  Chr.    Smiths.  Misc.  Coll.  52:  384.  —   Fig.  15c. 
Area:  Dominica;  Martinique,  Husnot  nr.  356  (CC);  Guadeloupe,  Maze  nr.  647. 

122.    D.  Moritziana  Urban;  C.  Chr.  Revision  nr.  56  fig.  35. 
Area:    Venezuela. 

123.    Dryopteris  nitens  (Desv.)  C.  Chr.  comb.  nov.  —  Fig.  15 e. 

Syn.    Polypodium  nitens  Desv.  Prodr.  240.  1827. 

Dryopteris  baniensis  Ros.  Fedde,  Repert.  7:  301.   1909! 

Type  from  Peru,  (Herb.  Mus.  Paris!).  —  Ecuador,  Banos,  Spruce  sine 
num.  (RB). 

This  was  founded  on  an  incomplete  specimen  but  is  apparently  a  very  di- 
stinct species.  The  original  specimen  consists  of  the  lower  half  of  a  lamina  with 
a  part  of  the  stipe,  which  is  stramineous  and  glabrous.  Lowest  pair  of  pinnæ 
deflexed  and  below  them  a  pair  of  auriculiform  pinnæ.  Pinnæ  opposite,  sessile, 
12  cm  long  by  2  cm  broad,  acuminate,  thinly  herbaceous,  the  costæ  above  pilose, 
costæ,  costulæ  and  veins  beneath  long-  and  soft-hairy  by  whitish,  thin,  pluri- 
cellular  hairs,  the  costæ  besides  furnished  with  a  few  small,  red,  thin  scales. 
Rachis  stramineous,  deciduously  hairy.  Segments  close,  connected  by  a  wing 
Vli  mm  broad,  bluntly  rounded  at  the  apex,  the  margins  obscurely  crenate,  ciliate, 
6—7  mm  broad,  the  lower  pair  not  reduced.  Veins  simple,  8-jugate.  Sori  medial, 
reddish,  exindusiate. 

D.  baniensis  Ros.  based  on  a  single  leaf  with  a  pinnatifld  apex  is  quite 
the  same. 

124.    D.  diplazioides  (Desv.)  Urban;  C.  Chr.  Revision  nr.  58. 

Area:  Mexico^Colombia,  Bolivia  (Buchtien  nr.  1126,  1130,  R).  San  Domingo, 
Guadeloupe.     South  Brazil  (var.  breuisora  Ros.). 
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125.  D.  consimilis  (Fée)  C.  Chr.,  Revision  nr.  59  fig.  37,  Smiths.  Misc.  Coll.  53:  386. 
Area:    Guadeloupe,  Jamaica. 

126.  D.  heteroclita  (Desv.)  C.  Chr.,    Revision  nr.  60   (vix  fig.  38  =  D.  consimilis'!); 

Smiths.  Misc.  Coll.  53:  386. 
Area:    Jamaica. 


Fig.  15.    a.  D.  roraimensis  (Bak.)  C.  Chr.  (orig.>.  —  b.  D.  melanochlæna  C.  Chr.  (orig.).  — 

c.    D.   dominicensis  C.  Chr.    (orig.).    —    d.    D.   demerarana  (Bak.J   C.  Chr.    (orig.).    — 

e.  D.  nitens  (Desv.)  C.  Chr.  (orig.).  —  f.  D.  Bradei  Christ  (orig.).  —  All  pinnæ  x  'U, 

segments  X  Vh,  those  without  sori  seen  from  above. 

19" 
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127.    D.  atrovirens  C.  Chr.;  Revision  nr.  61  fig.  39. 
Area:    Guatemala,  Costa  Rica;  Panama,  Maxon  nr.  5649,  5651  (W). 

128.    Dryopteris  leptogrammoides  Ros.,  Fedde  Repert.  9.  68.  1910. 

Type  from  Costa  Rica,  La  Palma,  A.  et  C.  Brade  (R!). 
A  critical  species  founded   on    a   part  of  a  single  leaf.     It  is  near  large  forms 
of  D.  atrooirens. 

129.    D.  firma  (Bak.)  C.  Chr.,  Revision  nr.  36  fig.  24;    Smiths.  Mise.  Coli.  53:  381. 
Area:    Jamaica. 

130.    D.  Pavoniana  (Kl.)  C.  Chr.,  Revision  nr.  18. 

Area:    Peru,  Bolivia;  Ecuador,  Mt.  Tunguragua,  Rimbach  nr.  118  (R,  CC). 

As  shown  by  the  specimen  quoted  this  has  a  wide-creeping,  branched  rhi- 
zome like  D.  firma.  Together  with  that  species  and  D.  Rosenstockii  it  forms  a 
narrow  group  of  s|)ecies,  which  are  not  nearly  allied  to  the  South  Brazilian  species 
with  a  wide-creeping  rhizome. 

131.    D.  Rosenstockii  C.  Chr.    Revision  nr.  43  fig.  30. 
Area:    Ecuador. 

132.    D.  Santae  Catharinae  Ros.  ;  C.  Chr.  Revision  nr.  37  fig.  25. 
Area:    South  Brazil. 

133.    D.  Jürgensii  (Ros.)  C.  Chr.;  Revision  nr.  38  fig.  26. 
Area:    South  Brazil. 

134.    D.  Mosenii  C.  Chr.,  Revision  nr.  33  fig.  27. 
Area:    Brazil:  Minas  Geraes. 

135.    D.  rivularioides  (Fée)  C.  Chr.,  Revision  nr.  41  fig.  29. 

Area:  Brazil  (Minas  Geraes  to  Rio  Grande  do  Sul),  Paraguay,  Uruguay, 
Argentina:  Misiones  (Ekman,  S). 

A  series  of  specimens  received  from  M.  B.  Berro,  Montevideo,  shows  that 
D.  pseudomontana  (Hieron.)  C.  Clir. ,  Revision  nr.  40  fig.  28  is  only  a  form  of  the 
variable  D.  rivularioides. 

136.    D.  scariosa  Ros.;  C.  Chr.,  Revision  nr.  42. 
Area:    South  Brazil. 

137.    Dryopteris  tremula  Christ  in  Lecomte,  Notulæ  Syst.  1 :  234.   1910. 
Type  from  Mexico:  state  of  Michoacan,  Morelia,  leg.  G.  Arsène  nr.  3106. 
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I  have  not  seen  the  type-specimen  but  numerous  specimens  from  the  type- 
locality  collected  by  Arsène  (RB).  Unfortunately  they  are  all  sterile  and  without 
rhizome.  Judging  from  these  specimens  I  cannot  with  certainty  distinguish  them 
from  D.  tbelypteris,  which  has  not  been  found  in  tropical  America;  Dr.  Christ' 
however,  finds  that  it  differs  from  D.  tbelypteris  by  its  plane  fertile  segments  and 
minute,  remote  sori.  I,  therefore,  prefer  to  let  it  stand  provisionally  as  a  species. 
It  is  widely  difTerent  from  all  other  tropical  American  species  of  ^  Lastrea  by  its 
non-attenuate  lamina  and  normally  furcate  veins. 

138   D.  siambonensis  (Hieron.)  C.  Chr.,  Revision  nr.  63  fig.  41. 
Area:    Argentina. 

139.    D.  achalensis  (Hieron.)  C.  Chr.,  Revision  nr.  64. 
Area:    Argentina. 

140.    D.  Sprengelii  (Klf.)  O.  Ktze.;  C.  Chr.  Revision  nr.  65  fig.  42;  Smiths.  Misc. 

Coll.  53:  387. 
Area:  West  Indian  Islands,  common;  Mexico  along  the  Andes  to  Ecuador. 
Nephrodium  Sherringii  Jenm.  Journ.  Bot.  1879:  261,  from  Jamaica,  of  which  I 
have  now  seen  an  authentical  specimen  (Kew),  I  regard  as  a  large,  luxuriant 
variety  of  D.  Sprengelii.  It  agrees  with  typical  Sprengelii  in  colour,  texture  and 
pubescence,  but  it  is  much  larger  with  pinnæ  12—20  cm  long,  3 — 5  cm  broad,  the 
segments  of  larger  pinnæ  about  3  cm  long,  'a  cm  broad,  deeply  lobed  with  the 
tertiary  veins  furcate  or  even  pinnately  branched  in  the  lobes. 

141.    D.  struthiopteroides  C.  Chr.,  Smiths.  Misc.  Coll.  r>2:  388. 
Area:    Guatemala. 

142.    D.  Mercurii  (A.  Br.)  Hieron.;  C.  Chr.  Revision  nr.  66  fig.  43;  Smiths.  Misc. 

Coll.  53:  389. 

Area:    Mexico  along  Andes  to  Ecuador. 

It  is  highly  questionable,  whether  this  is  specifically  distinct  from  D.  Sprengelii. 
I  am  nearly  sure  that  it  is  not.  Specimens  from  Panama  (Maxon  nr.  4696  and  5767J 
show  the  pubescence  of  D.  Mercurii  but  are  otherwise  jnot  different  from  D.  Sprengelii. 

143.    Dryopteris  conformis  (Sod.)  C.  Chr.   Index  258.|1905.  —  Fig.  16  b. 

Syn.    Nephrodium  conforme  Sodiro.  Rec.  45.  1883;  Cr.  vase.  quit.  240.  1893. 

Type  from  Ecuador,  leg.  Sodiro  (Kew!);  very  typical  specimens  were 
collected  at  Mt.  Pifl  by  A.  Mille  (RB). 

In  texture,  habit  and  size  very  like  D.  Sprengelii,  but  lamina  throughout 
shortly  pubescent,  mostly  so  on  the  costæ  of  both  sides  but  the  leaf-tissue  of  both 
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surfaces  is  also  minutely  hairy  and  without  glands.  Stipe  long,  up  to  30  cm  to 
the  lowermost  pair  of  glanduliform  pinnæ,  these  in  3 — 4  very  distant  pairs  and 
above  them  3—4  pairs  of  auriculiform  pinnæ.  Larger  segments  often  serrate,  linear- 
oblong  or  ligulate,  3 — 4  mm  broad  with  10—15  pairs  of  veins  thatj are  more  distant 
than  in  D.  Sprengelii;  basal  segments  of  lower  pinnæ  not  much  reduced.  Sori  very 
close  to  the  margin;  indusium  small,  hairy,  soon  falling.     Sporangia  glabrous. 

144.  D.  scalaris  (Christ)  C.  Chr.;  Revision  nr.  72  fig.  47;  Smiths.  Misc.  Coll.  53:  390. 

Area:    South  Mexico  to  Costa  Rica. 

145.  Dryopteris  Bonapartii  Rosenstock  in  Fedde  Repert.  7 :  303.  1909.  —  Fig.  16  a. 
Type  from  Ecuador,  Mt.  Tunguragua,  Spruce  nr.  5254  (RB!). 

A  most  distinct  species  with  long  slender  pinnæ  of  thin  texture  and  fully 
pinnate  in  the  lower  half.  Evidently  a  near  ally  of  the  preceding  species  and  of 
D.  Mercurii,  in  pubescence  and  lack  af  glands  resembling  D.  conformis,  but  basal 
pinnulæ  much  reduced,  veins  more  numerous  and  sori  not  so  close  to  the  margin. 

146.  Dryopteris  Bradei  Christ,  Bull.  Soc.  hot.  Genève  II.  1:  225.   1909.  —  Fig.  15  f. 

Type  from  Costa  Rica,  Irazu,  leg.  Brade  nr.  245  (R!). 

Of  this  I  have  seen  a  single  leaf  only  and  I  dare  not  decide  with  certainty 
whether  it  is  a  good  species  or  not.  It  is  not  improbable  that  it  is  a  thin-leaved 
form  of  D.  rudis  or  D.  nervosa. 

147.    D.  Rusbyi  C.  Chr.  Smiths.  Misc.  Coll.  52:  390. 
Area:    Bolivia. 

148.    D,  Christensenii  Christ;  C.  Chr.  Revision  nr.  70  fig.  46. 

Area:  Costa  Rica,  Biolley  nr.  67  part.  (CC),  Candelaria,  A.  et  C.  Brade  nr. 
418  (R);  Panama,  Chiriqui,  Maxon  nr.  5202  bis  (W). 

149.    D.  limbata  (Sw)  O.  Ktze.;  C.  Chr.  Revision  nr.  71;  Smiths.  Misc.  Coll.  53:  390. 

Area:    St.  Kitts,  Guadeloupe;  Jamaica  (?). 

D.  consanguinea  (Fée)  C.  Chr.  (see  above  nr.  59)  may  be  a  small  form  of  this. 

150.    D.  corazonensis  (Sod.)  C.  Chr.  Revision  nr.  57  fig.  36. 
Area:    Ecuador. 

151.    Dryopteris  semilunata  (Sod.)  C.  Chr.  Index  291.  1905.  —  Fig.  16  d. 
Syn:    Nephrodium  semilunaiiim  Sodiro  Rec.  46.  1883;  Cr.  vase.  quit.  245.  1893. 
Type  from  Equador  leg.  Sodiro  (Kew!). 

Stipe  to  lowest  developed  pinnæ  50  cm  long  and  bears  3 — 4  pairs  of  very 
distant  pairs  of  glanduliform  pinnæ,  the  lowermost  ones  not  more  than  5—6  cm  from 
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the  base  of  the  stipe.  Pinnæ  opposite,  coriaceous,  like  rachis  quite  glabrous,  10 — 
12  cm  long,  2  cm  broad,  arcuate-ascending,  the  lower  ones  at  base  with  a  pair  of 
glanduliform  free  pinnulæ  and  above  them  a  pair  of  auriculiform  segments,  basal 
segments  of  medial  pinnæ  reduced.  Segments  5—6  mm  broad,  acute,  falcate,  their 
margins  revolute.  Veins  not  very  distinct,  10 — 12-jugate,  simple.  The  specimen 
seen  is  sterile;  according  to  Sodiro  the  sori  are  near  the  margin  and  furnished 
with  a  deciduous  indusium. 

Differs  from  the  allied  species  (D.  rudis,  Ü.  piloso-hispida  etc.)  by  its  entirely 
glabrous  leaf  and  the  pale  underside. 

152.    Dryopteris  canelensis  Rosenstock,  Fedde,  Repert.  7:  302,  1909. 

Type  from  Ecuador,  in  sil  va  Canelos,  Spruce  (RB!). 

A  species  allied  to  D.  rudis  but  well  marked  by  its  short  and  narrow  pinnæ, 
coriaceous  texture,  very  oblique  segments  with  about  11  pairs  of  veins  and  its  very 
tomentose  rachis. 

153.    D.  nervosa  (Kl.)  C.  Chr.,  Revision  nr.  75. 

Area:    British  Guiana,  Costa  Rica;  Panama,  Maxon  nr.  4966  (W). 
Rizome  creeping.     Much  like  a  glabrescent  form  of   D.   rudis   and   perhaps    it 
should  be  united  with  that  species. 

154.     D.  rudis   (Kze.)   C.  Chr.,   Revision  nr.  73  fig.  48.   Smiths.  Misc.  Coll.  52:   391. 

Area:  Mexico  along  Andes  to  Ecuador  and  Bolivia.  Jamaica  {P.  ctenoides 
Jenm.). 

A  widely  spread  and  rather  uniform  species,  of  which  I  have  recently  recei- 
ved several  specimens,  f.  inst.  from  Panama,  Maxon  nr.  5675  (W)  and  Bolivia, 
BucHTiEN  nr.  494  (R).  It  varies  mainly  in  texture  and  pubescence;  generally  the 
whole  lamina  is  rather  densely  setose  by  stiff  hairs  and  the  costæ  beneath  are 
furnished  with  some  brown  scales,  still  the  upper  surface  can  be  nearly  quite 
glabrous  and  such  specimens  are  scarcely  to  distinguish  from  D.  nervosa  by  any  other 
character  than  the  supramedial  sori.  This  more  glabrous  and  generally  smaller 
form  is  D.  lasiopteris  (Sod.)  C.  Chr.  Revision  nr.  69  fig.  45,  which  I  now  do  not 
hesitate  to  reduce  to  a  synonym  of  D.  rudis.  About  the  same  form,  still  with  fewer 
(9)  veins  is 

Dryopteris  caeca  Rosenstock,  Fedde,  Repert.  7 :  302.  1909,  from  Ecuador, 
Spruce  nr.  5261  (RB). 

Aspidium  subdecussatum  Christ,  Bull.  L'Herb.  Boiss.  II.  4:  960.  1904. 

Dryopteris  subdecussata  C.  Chr.  Index  295.  1905. 

Costa  Rica,  Alfaro  nr.   16556  (C)  is  rather  typical  D.  rudis. 

Aspidium  exsadans  var.  myriocarpum  Fourn.  Mex.  Plant.  1  ;  94  is  also,  accor- 
ding to  specimens  in  Herb.  Mus.  Paris  so  named  by  Fournier,  a  synonym  of  the 
present  species. 
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Aspidium  gleichenioides  Christ,  Hull.  L'Herb.  Boiss.  II.  4:  960.  1904. 

Dryopieris  gleichenioides  C.  Chr.  Ind.  268.  1905. 

Costa  Rica,  Forêts  du  Barba,  Tonduz  nr.  1935  (C). 

In  Smiths.  Misc.  Coll.  02:  395  I  referred  this  to  D.  pterifolia,  it  is,  however, 
a  rather  common  form  of  D.  rudis  with  the  upperside  nearlj'  glabrous. 

It  can  scarcely  be  doubled  that  the  true  Nephrodium  tetragonum  Presl.  Rel. 
Haenk.  1;  85.  1825  is  the  same  as  D.  rudis.  Unfortunately  the  original  specimen 
in    Herb.   Pres!    (!)    is  very  defective  and  it  may  belong    to   another  related  species. 

155.    D.  Engelii  Hieron.  ;  C.  Chr.  Revision  nr.  74. 

Area:    Venezuela.  Colombia. 

Additional  specimens  from  Venezuela,  Funck  et  Schlim  and  Gollmer  (B),  show 
that  rachis  and  costæ  beneath  bear  several  small  scales.  Lamina  with  a  pair  of 
reduced  pinnæ  and  2 — 3  pairs  of  glanduliforra  warts. 

My  new  species  D.  Pittieri  C.  Chr.  Smiths.  Misc.  Coll.  53:  393  from  Colombia, 
PiTTiER  nr.  1200  (W)  I  regard  now  as  a  very  coriaceous  form  of  D.  Engelii  with 
rather  numerous  scales  along  the  costæ  beneath. 

156.    Dryopteris  peruviana  Rosenstock,  Fedde,  Repert.  7 :  298.  1909. 
Type  from   Peru,  Cerro  de  Campana,  Spruce  nr.  4655  (RB!). 
Very  like  D.  rudis  in  habit,  size  and  pubescence,  different  by  setose  sporangia. 

157.  Dryopteris  Heineri  C.  Chr.,  Fedde,  Repert.  «;  380.  1909;  Smiths.  Misc.  Coll. 
53:  392  (erroneously  as  D.  Heimeri).  —  Fig.  16  c. 

Type  from  Brazil,  Sao  Paulo,  Campinas,  A.  Heiner  nr.  540  (Rg). 

The  only  Brazilian  representative  of  the  group  of  Ü.  rudis  and  a  very  distinct 
species  with  setose  sporangia. 

158.    D.  strigifera  Hieron.;  C.  Chr.  Revision  nr.  76. 
Area:    Colombia. 

159.    D.  Brausei  Hieron.;  C.  Chr.  Revision  nr.  77. 
Area:    Colombia. 

160.    Dryopteris  piloso-hispida  (Hook.)  C.  Chr.  comb.  nov. 
Syn.    Nephrodium  piloso-hispidium  Hook.  spec.  fil.  4:  105.  1862. 

Dryopteris  pterifolia  (Mett.)  O.  Ktze.;  C.  Chr.  Revision  nr.  78  fig.  49  with 

synonymy;  Smiths.  Misc.  Coll.  53:  395. 
Alsophila  pilosa  Mart,  el  Gal.  Mém.  Foug.  Mex.  78  tab.  22.  1842. 
Area:  Mexico  along  Andes  to  Bolivia. 

The  original  specimen  of  N.  piloso-hispidum  Hook,  from  Ecuador,  Spruce 
sine  num.  (Kew!)  is  exactly  what  I  previously  have  named  Ü.  pterifolia  and  it  is 
absolutely   identical    with   Alsophila  pilosa   Marl,    el   Gal.    according    to    authenlical 
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specimens  in  Herb.  Mus.  Paris.  It  is  perliaps  tlie  largest  species  of  the  whole 
subgenus.  The  receptacle  is  clothed  with  some  long  hairs  which  are  seen  between 
the  sporangia  and   may  be  mistaken  for  an  indusium. 


a  c 

Fig.  Hi.     a.    D.   Bonapartii  Ros.    (orig.)    —   b.   D.   con/'ormis   (Sod.)   C.   Chr.   (orig.)  — 

c.   D.    Heineri  C.   Chr.   (orig.)   —   d.   D.   semilanata  (Sod.)  G.  Chr.  (orig.)  —  e.  D.  ea- 

clilora  (Sod.)  C.  Chr.  (orig.)  —  f.  D.  euchlora  var.  inaequans  C.  Chr.  from  Nicaragua. 

All  Pinnæ  x  ^15,  segments  x   1'/»,  those  without  sori  seen  from  above. 

D.  K.  I).  Vidensk.  Selsk  Skr.,  7    Hække,  nalurvidensk.  og  mnthein.  .^I'd.  X.   2.  20 


150  98 

161.    Dryopteris  euchlora  (Sod.)  C.  Chr.  Index  263.  1905.  -  Fig.  16  e. 

Syn.    Polypodium  euchlorum  Sodiro,  Rec.  58.  1883.  Cr.  vase.  quit.  290.   1893. 

Type  from  Ecuador,  Mt.  Pululahua,  leg.  Sodiko  (specim.  auth.  in  Kew!); 
also  Mt.  Pichincha,  Stübel  nr.  751  (B). 

A  very  large  species  with  a  stipe  60 — 70  cm  long  and  a  lamina  of  equal 
length.  Rhizome  apparently  creeping;  stipe  brownish-stramineous,  glabrous  and 
clothed  with  scattered,  adpressed  scales,  in  the  upper  part  bearing  4 — 5  pairs  of 
tuberculiform,  very  distant  abortive  pinnæ.  Developed  pinnæ  numerous,  the  lowest 
1  —  2  pairs  much  abbreviated  (Type  IV),  the  following  alternate  at  distances  of 
4 — 5  cm,  the  upper  ones  closer,  fresh-green,  membranous  but  thin,  very  sparsely 
strigose  on  the  costæ  above,  otherwise  like  the  straw-coloured  rachis  quite  glabrous, 
but  costæ  beneath  furnished  with  small,  scattered,  deciduous  scales.  Largest  pinnæ 
up  to  20  cm  long,  3  3'/4  cm  broad,  the  lower  ones  very  contracted  at  base,  incised 
to  a  wing  1 — 2  mm  broad.  Segments  patent,  linear,  5  mm  broad  the  apex  rounded 
or  subacute  and  generally  faintly  toothed,  the  basal  ones  of  lower  pinnæ  much 
reduced,  of  the  upper  equal  or  the  anterior  one  somewhat  shortened.  Veins  15 — 18 
jugate,  simple,  not  very  close.     Sori  medial,  small,  exindusiate;  sporangia  glabrous. 

In  size,  shape  of  segments,  reduction  of  lamina  and  contracted  base  of  lower 
pinnæ  allied  to  D.  piloso-hispida  but  very  different  by  thin  texture,  glabrous  frond 
and  medial  sori.  Together  with  D.  Glaziovii  it  is  intermediate  between  the  bipin- 
natifid  species  of  the  group  of  D.  rudis  and  the  bipinnate  D.  pteroidea. 

D.  atropurpurea  Hieron.  (supra  nr.  114)  I  fear  should  be  referred  to  D.  euchlora. 
It  has  fewer  veins,  distinctly  crenate  segments  and  atropurpureous  rachis,  otherwise 
it  is  not  essentially  dilTerent. 

A  Central-American  fern,  fragments  of  which  I  have  known  for  a  long  time, 
and  which  was  collected  recently  by  Maxon  in  Panama,  I  can  now  with  certainty 
refer  to  D.  euchlora  as 

var.  inaequans  nov.  var.  —  Fig.  16  f. 

Agrees  perfectly  with  the  type  in  size  and  texture,  its  practically  glabrous 
frond,  reduction  of  lamina  and  base  of  lower  pinnæ,  that  are  very  remote,  in  shape 
of  segments,  number  of  veins,  etc.  It  differs  from  the  type  by  its  opposite  pinnæ 
and  the  segments  being  often  crenate  (like  those  of  D.  atropurpurea),  but  the  main 
difference  is  the  unequal-sided  pinnæ,  the  basiscop  side  of  which  is  broader  than 
the  acroscop  one  (2'/-'  cm  and  2  cm  in  the  lower  pinnæ)  with  15  —  16  veins  to  a 
side  in  a  basiscop  segment,  11 — 13  in  an  acroscop  one.  —  Rhizome  creeping  Vli 
cm  thick,  slightly  scaly  at  the  growing  apex. 

Panama,  Canal  Zone,  humid  forests,  Chiriqui,  1650  to  1925  m,  Maxon  nr. 
5674  (W). 

Nicaragua,  Omotépé  Island  in  Lake  Nicaragua,  U.S.North  Pacific  Exploring 
Expedition  1853—56  (W). 

By  its  unequal-sided,  very  distant,  opposite  pinnæ  this  variety  looks  very  diffe- 
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rent,  but  I  cannot  consider  it  specifically  distinct.  Stübel's  nr.  751  from  Ecuador 
shows  to  some  extent  the  same  peculiarities  and  even  in  the  authentical  specimen 
of  the  type  one  can  find  a  difference  of  some  few  millimeters  between  the  length 
of  the  segments  of  the  upper  and  lower  side  of  the  lower  pinnæ. 

162.    D.  Glaziovii  Christ;  C.  Chr.  Revision  nr.  62  fig.  40, 

Area:    Brazil,  Minas  Geraes  and  Rio. 

Since  the  publication  of  my  Revision  I  have  seen  the  type-specimen  of  this  species, 
Glaziou  nr.  5267  (C)  and  specimens  from  Minas  Geraes,  Itacolunii,  140Ü  m. 
Schwache  nr.  14109  (C).  In  these  specimens  the  veins  are  simple  and  the  basa! 
segments  not  free;  the  stipe  bears  3 — 4  pairs  of  glanduliform  pinnæ.  Our  specimen 
(H)  has  furcate  veins  and  the  lower  segments  often  quite  free,  thus  belonging  to  a 
more  divided  form  that  like  the  preceding  species  has  the  basiscop  side  of  the 
pinnæ  enlarged.  But  the  species  can  be  much  more  divided,  fully  bipinnate  or 
even  tripinnatifid.     The  bipinnate  form  with  simple  or  furcate  veins  is 

Gymnogramme  patula  Fée,  Cr.  vase.  Brés.  1 :  59  tab.  14  fig.  3  1869. 

Serra  os  Orgaos,  Glaziou  nr.  2822  (H);  Serra  de  Ouro  Preto,  Schwacke  nr. 
15022  (C).  Fee's  figure  is  as  a  whole  excellent,  but  the  lower  pinnulæ  should  be 
reduced  gradually.  This  form  is  closely  allied  to  the  Andine  D.  pteroidea  to  which 
species  Baker  in  Flor.  bras,  referred  it;  it  differs  by  the  sori  being  placed  not  so 
close  to  the  margin  and  not  being  confluent.  Unfortunately  I  have  not  seen  the 
base  of  the  lamina,  but  if  I  am  right  in  considering  it  a  form  of  D.  Glaziovii  it 
very  likely  has  the  lower  pinnæ  abortive  and  glanduliform. 

A  still  more  cut  form  has  the  pinnulæ  deeply  lobed  and  the  veins  pinnatifid 
in  the  lobes;  this  is 

Gymnogramme  expansa  Fée,  Cr.  vase.  Brés.  1 :  60  tab.  14  fig.  4.  1869. 

Another  specimen  of  Glaziou's  nr.  2822  (H)  agrees  perfectly  with  Fee's  figure; 
it  is  sterile. 

Comparing  Fee's  two  figures  with  that  of  mine  we  see  here  a  series  of  forms 
quite  corresponding  to  those  of  Ü.  multiformis. 

While  the  bipinnatifid  forms  of  the  last  two  species,  D.  euchlora  and  D.  Glazovii 
certainly  are  related  to  D.  piloso-hispida  the  species  are,  on  the  other  hand,  also 
and  perhaps  more  intimately  related  to  the  bipinnate  D.  pteroidea.  Together  with 
this  they  belong  to  a  separate  little  group  of  large  species  of  rather  thin  texture, 
and  dark  colour.  Most  species  belonging  here  have  a  nearly  entirely  glabrous 
frond,  opposite  and  sessile  pinnæ,  which  are  narrowed  towards  their  base,  where  a 
distinct  aërophore  is  to  be  found.  D.  euchlora  stands  next  to  D.  piloso-hispida  and 
resembles  not  a  little  the  bipinnatifid  form  of  D.  Glaziovii  while  the  more  cut 
forms  of  this  latter  species  are  closely  allied  to  the  two  following  species,  which 
are,  as  it  seems,  constantly  bipinnate.  They  represent  the  highest  development  of 
cutting  in  the  subgenus,  at  least  as  for  as  American  species  are  concerned. 

20* 
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163.    Dryopteris  pteroidea  (Kl.)  C.  Chr.  Index  287.  1905. 
Syn.    Polypodiiim  pteroideiim  Klotzsch,  Linnaea  20:  389.  1847;  Hook.  spec,  fil, 
4:  255  tab.  280. 
Phegopteris  pteroidea  Mett.  Aspid.  u.  Plieg.  nr.  3.  1858. 
Type  from  Colombia,  Moritz  nr.  291  and  Karsten  nr.  40  (B!) 
Hooker's  figure  represents  very  well  this  characteristic  species,  still  the  lower 
pinnulæ  are  generally  much  more  reduced  than  shown  in  Hooker's  plate.    It  varies 
mainly   in   size   and   cutting;    I   have   seen    specimens   with    pinnæ  50  cm  long  and 
pinnulæ  5 — 7  cm  long  by  1  cm  broad.     The  pinnulæ  vary  from  being  fully  entire 
or  faintly  crenate  to  deeply  lobed  especially  at  the  middle.     Texture  membranous, 
colour    dark-green,    surfaces    (the    sparsely    setose    costæ   excepted)    glabrous   rachis 
slender,  sparsely  and  deciduously  pilose.     Veins  generally  once  furcate  bearing  the 
small,    exindusiate   sori  just   within    the   margin;    in    lobed   pinnulæ    the   veins   are 
pinnately  liranched.  —  I  have  not  seen  rhizome  and  stipe;   I   believe  that  the  rhi- 
zome  is   creeping   and  Mettenius  says  (I.e.)  that  the  lower  pinnæ  are  abbreviated 
or  abortive. 
Colombia,    Karsten   nr.   40,   Moritz    nr.   291,    Lindig    nr.    157,    Stïibf.l   nr.   478a   et   687    (B),    Schlim 

nr.  3681  (C). 
Venezuela,  Funck  et  Schlim  nr.  491(C). 
Ecuador,  Spruce  nr.  5260,  StObel  nr.  894  (B). 

164.    Dryopteris  cochaensis  n.  sp. 

Syn.    Dryopteris  biserialis  Hieron.  Hedwigia  46:  343.  1907,  non  C.  Chr. 

Type  from  Colombia:  Cocha,  leg.  Stübel  nr.  231  (B!) 

D.  pteroideae  magnitudine,  habitu,  textura,  colore  valde  similis,  difîert:  rachi 
rachillisque  dense  setosis,  pinnis  supra  ubique  minute  pubescentibus,  soris  fere 
medialibus. 

I  think  this  can  safely  be  distinguished  from  D.  pteroidea  by  the  characters 
pointed  out  above.  It  is  certainly  very  closely  related  to  the  former  species,  very 
much  resembling  large  forms  of  it.  Pinnæ  35 — 45  cm  long;  pinnulæ  4  cm  long 
by  */3  cm  broad,  broadly  sessile  (in  D.  pteroidea  generally  subauriculate),  the  lower 
ones  gradually  reduced,  central  ones  the  largest  and  more  or  less  lobed  especially 
in  the  middle.  Veins  furcate  or  pinnate  in  the  lobes,  black  and  pellucid,  bearing  the 
round  or  oblong  exindusiate  sori  just  above  the  furcation  at  a  considerable  distance 
from  the  edge. 

Prof.  HiERONYMUS  identified  the  only  specimen  of  this  new  species  with 
D.  biserialis  (Bak.)  C.  Chr.  Baker's  species  however  is  a  member  of  the  subgenus 
Ctenitis  and,  of  course,  totally  different  from  our  species.  This  is  a  new  instance 
of  the  impossibility  of  determining  specimens  with  certainty  after  Syn.  Fil. 

165.    Dryopteris  Ruiziana  (Kl.)  C.  Cbr,  comb.  nov. 
Syn.    Polypodiiim  Ruizianiim  Klotzsch,  Linnaea  ''0:  385.   1847. 
Type  from  Peru,  ad  Panatahua,  leg.  Ruiz  nr.  70  (B!). 
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This  was  founded  on  a  fragment,  the  upper  part  of  a  leaf,  but  I  have  no 
doubt  that  it  is  a  very  distinct  species  allied  to  D.  multiformis  and  that  its  proper 
position  is  here. 

Rachis  stramineous,  trisulcate  above  with  light  brown  scales  in  the  furrows, 
scarcelj'  pubescent.  Pinnæ  opposite,  15  cm  long,  2'/-'  cm  broad,  coriaceous,  glabrous 
above  (the  sparsely  setose  costa  excepted),  margins,  costæ  and  costulæ  beneath 
rather  densely  soft-hairy  by  very  long,  tliin,  whitish,  pluricellular,  patent  hairs  and 
with  several  light-brown  thin  scales.  Segments  rather  close,  linear-falcate,  obtuse, 
the  basal  ones  reduced  and  auricled  at  the  inner  side.  Veins  simple,  15  — 17-jugate. 
Sori  about  medial,  exindusiate. 

166.    D.  lanipes  C.  Chr.  Smiths.  Misc.  Coll.  52:  394. 
Area:    Guatemala. 

167.    D.  horrens  Hieron.;  C.  Chr.  Revision  nr.  80. 
Area:    Ecuador. 

168.    D.  mertensioides  C    Chr.  Revision  nr.  81  fig.  50. 

Area:  Costa  Rica;  Guatemala:  San  Miguel  Uspantan,  Depart.  Quiche,  fiOOO  ft., 
Heyde  et  Lux  ed.  Donn.  Smith  nr.  3243  (W). 
The  specimens  quoted  have  indusiate  sori. 

169.    D.  cheilanthoides  (Kze.)  C.  Chr.  Revision  nr.  82  fig.  51; 
Smiths.  Misc.  Coll.  52:  396. 

Area:    Southern  Brazil.  Jamaica.  Mexico  along  Andes  to  Peru. 

The  Andine  forms  of  this  most  distinct  species  do  not  agree  perfectly  with 
the  Brazilian  type,  still  I  can  not  make  them  a  separate  species.  The  differences 
are  only  small;  perhaps  the  most  constant  is  the  presence  of  an  auricle  on  the 
inner  side  of  the  lower  basal  prolongated  segments,  W'hich  overlaps  the  rachis 
above;  in  the  Brazilian  form  this  auricle  is  very  small  or  absent.  As  to  pubescence 
and  glandulosity  the  Andine  forms  are  somewhat  variable.  They  have  been 
described  under  several  names,  but  I  cannot  see  any  clear  difference  between  the 
forms,  and  I  refer  them  all  to  a  single  variety: 

var.  resinoso-foetida  (Hook.). 
Syn.    Nephrodium  resinoso-foetidiim  Hk.  spec.  fil.  4:   105.  1862. 

(Ecuador,   Spruce  nr.  5300,  Kew!  RB;  nr.  5299  and  5301  quoted  by 
Hooker  I  refer  to  D.  pachyrachis). 
Lastrea  grossa    Presl,   Epim.    41.    1851.    nomen.    (Mexico,    Leibold,    hb. 

Presl!) 
Aspidium  Kunzei  Fée,  10  niém.  37  tab.  41  fig.  A,  B. 
üryopteris  oochlamys  C.  Chr.  Ind.  280.  1905. 
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.    Aspidium  decrescens  Kze.;  Mett.  Aspid.  nr.  202.  1858. 

Dryopteris   decrescens   O.   Ktze.;   C.   Chr.    Ind.   261.    (Venezuela,  Funck  & 

ScHLiM  nr.  1229,  L!) 
Nephrodium  atomiferum  Sod.  Rec.  48.  1883.  (Ecuador,  Sodiro,  Kew!) 
Nephrodiam    Sprengelii    var.    persiciinim    Jenm.    Journ.    Bot.    1879:    261. 

(Jamaica!) 
Dryopteris  cheilanthoides  var.  eglandiilosa  C.  Chr.  Bull.  L'Herb.  Boiss.  II. 

7:  262.  l'.)07. 
Dryopteris   siipina    var.   Biolleyi   Christ,    Bull.   L'Herb.    Boiss.    II    7:   262. 

1907;  C.  Chr.  Revision  308. 


170.    Dryopteris  multiformis  n.  sp.  —  Fig.  17. 
Ecuador,  in  præruptis  montis  Pichincha,  3000  m.,  leg.  A.  Mille  (RB!). 

Rhizomate  oblique  erecto,  parce  squamoso.  Stipitibus  subfasciculatis,  strictis, 
griseo-stramineis  basi  fuscescentibus,  sulcatis  glabris,  squamis  brunneis  sparse 
onustis,  15 — 25  cm  longis.  Lamina  ovato-lanceolata,  ad  apicem  pinnatifidum 
sensim  decrescente,  versus  basin  subito  attenuata,  40—70  cm  longa,  10  —  30  cm  lata, 
firmo-herbacea  vel  membranacea,  opaca,  griseo-viridi,  valde  variabili:  bipinnatifida- 
bipinnata-tripinnatifida,  subglabra  vel  dense  pubescente,  rachi  costis  costulisque 
utrinque  pilis  albidis  tenuissimis,  longis,  pluricellularibus,  patentibus  plus  minusve 
hirtis,  marginibus  ciliatis,  faciebus  glabris,  costis  subtus  squamis  parvis  nonnullis 
instructis.  Pinnis  semper  oppositis,  sessilibus,  infimis  2 — 3  paribus  valde  reductis, 
auriculiformibus,  sequentibus  2 — 3  paribus  parum  abbreviatis,  reflexis,  medialibus 
maximis,  recte  patentibus,  inter  se  3 — 4  cm  remotis,  oblongis  vel  lanceolatis,  acu- 
minatis,  plus  minusve  partitis,  segmento  vel  lacinia  basali  posteriore  semper  aucto, 
falcato,  basi  auriculam  rachin  tegentem  ferente.  In  eadem  planta  formæ  sequentes 
repertæ  sunt:  1)  forma  bipinnatifida,  dense  pilosa  (fig.  17  a— b);  pinnis 
6—8  cm  longis,  I'u  — 2  cm  latis,  ad  alam  2  mm  latam  pinnatifidis;  lacinis  acutis, 
subfalcatis,  marginibus  integris  revolutis;  venis  simplicibus,  6 — 7-jugis.  2)  forma 
bipinnatifida  major  subglabra  (fig.  17  c — d);  pinnis  ad  20  cm  longis,  3  cm 
latis,  ad  alam  3  mm  latam  pinnatifidis;  lacinis  acutis,  subfalcatis,  marginibus 
subintegris,  vix  revolutis;  venis  simplicibus,  10— 12-jugis.  3)  forma  bipinnata 
vel  tripinnatifida  subglabra  (fig.  17 e);  pinnis  ad  20  cm  longis  medio  ad  6  cm 
latis,  versus  basin  attenualis,  a  basi  ad  medium  pinnatis,  a  medio  ad  apicem  pin- 
natifidis; pinnulis  ad  costam  late  adnatis,  subremotis,  basi  utrinque  auriculatis, 
auriculis  ovatis  acutis,  sursum  integris  vel  plus  minusve  profunde  lobatis;  pinnula 
basali  anteriore  reducta,  venis  in  pinnulis  maximis  ad  16-jugis,  plerumque  furcatis 
vel  subpinnatis.   —  Soris  medialibus  exindusiatis,  sporangiis  glabris. 

This  remarkable  species  is  certainly  closely  allied  to  D.  cheilanthoides;  the 
second    form   described   above    resembles  very  much  the  large  Mexican  form  of  D. 
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cheilanthoides   described   as   Aspidium  Kiinzei   Fée  (Lastrea  grossa  Pr.),  but  it  differs 
by  its  medial,  exindusiate  sori,  fewer  veins  and  eglandulose  underside.    The  bipin- 


Fig.  17.    D.  multiformis  n.  sp.    The  middle  pinna  of  four  different  leaves  of  the  same  plant, 
X  *lâ  with  segments  x  I'b  (orig.). 

nate  form  resembles  in  habit  not  a  little  D.  pteroidea  differing  by  the  not  reduced, 
auricled  lower  basal  segment,  pubescence,  position  of  sori.  The  two  species  are, 
I  believe,  very  remotely  related. 


156  1Ü4 

Unknown  species  of  Lastrea. 

The   following  species,   of  which  I  have  seen  no  specimen,  can  with  approxi- 
mate certainty  be  referred  to  the  present  subgenus. 

1.  Aspiciium  Fischeri  Mett.  Aspid  nr.  192.  1858;  Dryopteris  Fischeri  C.  Chr.  Ind. 
266.  —  Brazil.   —  Closely  allied  to  D.  ptarmica. 

2.  Phegopteris  leptoptera  Fée,  Gen.  Fil.  244.  1850—52.  —  San  Domingo,  De 
TussAC.  According  to  the  description  this  has  setose  sporangia.  Most  likely 
il  is  identical  with  D.  concinna. 

3.  AspkUum  sandoides  Fée,  Gen.  292.  —  Guadeloupe,  Duchassaing.  —  In  Ind. 
Fil.  referred  to  D.  opposita.     Fée  compares  it  to  D.  sancta. 

4.  Aspiciium  confliiens  Fée,  Gen.  293.  —  South  America,  Pamplin  nr.  75. 
Fully  indeterminable  from  the  description  alone. 

5.  Aspidium  pachychlamys  Fée,  11  mém.  77  tab.  21  fig.  2.  1866. —  Guadeloupe, 
L'Herminier.  —   A  form  of  D.  opposita"? 

6.  Nephrodiiim  rigescens  Sodiro,  Cr.  vase.  quit.  239.  1893;  Dryopteris  rigescens  C. 
Chr.  Ind.  289.  —  Ecuador,  Corazon.  —  Near  D.  cheilantlwides? 

7.  Nephrodium  elegantulum  Sodiro,  Cr.  vase.  quit.  243.  1893;  Dryopteris  elegantula 
C.  Chr.  Ind.  263.  —  Ecuador,  valle  de  Pallatanga.  —  ?  — 

8.  Nephrodium  longipilosum  Sodiro,  Sertula  Florae  Ecuad.  series  II.  26.  1908  — 
Ecuador,  Corazon.  —  May  be  a  very  hairy  form  of  D.  oligocarpct. 

9.  Nephrodium  cinereum  Sodiro.  1.  c.  —  Ecuador,  Corazon,  a  variety  ß  inter- 
medium from  Esmeraldas.  A  short-hairy  species  like  D.  concinna,  but  indu- 
sium  persistent. 

10.  Nephrodium  basiattenuatum  Jenman,  Gard.  Chron.  March  17th.  1894;  Bull. 
Bot.  Dept.  Jamaica  n.  s.  3:  20.  1896;  Dryopteris  basiattenuata  C.  Chr.  Ind. 
254.  ~  Jamaica,  Mount  Moses.  —  Probably  near  D.  sancta.  —  According 
to  Miss  Sloson  this  is  apparently  not  in  Jenman's  type-herbarium  in  New 
York  Bot.  Garden,  and  it  was  also  not  found  i.i  Kew. 

11.  Nephrodium  crenulaeum  Jenman,  Bull.  Bot.  Depart.  Jamaica  n.  s.  ;i:  68. f  1896; 
Dryopteris  crenulaea  C.  Chr.  Ind.  259.  ^  Jamaica.  —  ?  —  Not  in  Jenman's 
type-herbarium  and  not  in   Kew. 

12.  Dryopteris  Hassleri  Christ,  in  Bull.  I'Herb.  Boiss.  II.  7:  922.  1907.  —  Paraguay, 
Hassler  nr.  9056  a. 

13.  Dryopteris  Roj asii  Chrisi  in  Fedde,  Repert.  6:  349.  1909.  Paraguay,  Hassler 
nr.   10514  a. 

14.  Lastrea  Cumingiana  Pr.  Epim.  37,  1849.         Chile,  Cuming. 
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Subgenus  5.    Glaphyropteris    (Presi)   c.  Chr. 
Biolog.  Arbejder  tilegnede  Eug.  Warming  p.  80.  1911. 

Glaphyropteris  Presl,  Abhandl.  böhm.  Ges.  Wiss.  V.  5:  344,  1848. 

A  small  subgenus  ot  mostly  large  species  with  a  bipinnatifid  lamina  and  an 
often  very  large  (1  cm  or  more  long),  acute  aërophore  at  the  bases  of  the  pinnæ 
beneath  and  similar  but  smaller  aërophores  at  the  bases  of  the  midribs 
of  the  segments  (not  found  in  D.  mapiriensis) ^• 

Segments  close,  rectangular  with  broad,  bluntly  rounded  apex  and  entire 
margins,  rarely  the  apex  is  acute.  Veins  very  close  and  numerous,  simple,  the 
basal  ones  reaching  the  margins  above  sinus.  Pubescence  somewhat  variable  (see 
below),  the  under-surface  of  most  species  covered  with  numerous,  sessile,  red 
glands,  which  are  deciduous  and  therefore  not  found  in  older  specimens. 

By  these  characters  the  six  species  referred  to  Glaphyropteris  differ  from 
Lastrea,  but  I  fear  that  the  characters  mentioned  are  not  sufficient  for  the  segre- 
gration  of  the  two  proposed  subgenera.  If  one  should  prefer  to  treat  Lastrea  as  a 
genus,  which  would  be  a  very  natural  treatment,  Glaphyropteris  ought  to  be  referred 
to  it  as  a  subgenus.  It  is  true  that  the  typical  species  of  Glaphyropteris,  D.  decus- 
sata,  is  very  different  from  all  species  referred  to  Lastrea,  but  it  is  no  doubt 
intimately  related  to  the  three  first  species  mentioned  below.  These  three  species 
show  both  the  characters  of  Lastrea  and  Glaphyropteris  besides  some  others  peculiar 
to  them  alone  ;  with  the  same  right  they  could  be  referred  to  Lastrea,  to  a  proper 
subgenus  or  to  Glaphyropteris.  I  prefer  here  to  refer  them  to  a  proper  section  of 
Glaphyropteris,  which  they  are  perhaps  nearest  related  to.  The  subgenus  thus  is 
divided  into  two  groups  each  including  three  species: 

1.  Group  of  D.  Thomsonii.  The  three  species  belonging  here  resemble  species 
of  Lastrea,  especially  those  related  to  D.  radis,  by  the  shape  of  the  lamina,  which 
is  abruptly  narrowed  downwards  with  3—4  pairs  of  glanduliform  warts  along  the 
stipe,  and  further  by  the  shortly  and  antrorselj'  setose  costæ  above;  the  veins  are 
not  so  close  as  in  the  species  af  Glaphyropteris  proper,  which  they  resemble  by 
the  presence  of  aërophores  at  the  base  of  the  midribs  beneath. 

The  pubescence  of  the  costæ  beneath  (partly  also  of  the  rachis)  is  peculiar 
and  different  from  all  species  of  Lastrea  and  Eu-Glaphyropteris.  The  costæ  be- 
neath are,  namely,  shortly  and  often  densely  cinereo-tonientose  by  sessile,  2 — 3- 
b  ranched  hairs,  which  do  not  resemble  the  stalked,  branched  hairs  of  Goniop- 
teris.  Further  the  sori  seem  to  be  indusiate  at  least  in  D.  Cahadasii  and  D. 
macradenia.  The  three  species  belonging  here  were  in  my  former  papers  referred 
to  the  group  of  D.  opposita.     ("Revision"  nr.  67,  68  and  79). 

'  The  most  important  function  of  the  aërophores  or  better  "pneumatophores"  appears  to  be 
during  the  development  of  the  leaf,  while  the  growing  parts  of  this  are  covered  by  mucilage.  Very 
likely  they  are  provisions  for  the  aeration  of  the  young  parts;  in  the  developed  leaf  they  are  shriveled. 
See  Bower,  Annals  of  Botany  -24:  427—428,  foot-note,  1910. 

D.  K.  D.  Vidensk.  SeUk.  Skr..  7.  Hække,  naturvldensk.  og  mathem.  Afd.  X.  2.  21 
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2.  Group  of  D.  decussata  (Glaphijropteris  proper).  Lamina  not  narrowed 
downwards  and  without  glanduliform  pinnæ.  Still  I  find  along  the  stipe  of  a  spe- 
cimen named  Polypodiuin  Perciualii,  which  is  no  doubt  a  form  of  D.  decussata, 
several  long,  projecting  aërophores  which  certainly  indicate  the  place  of  non- 
developed  pinnæ.  Hachis  and  costæ  beneath  finely  downy  by  short,  simple  hairs 
that  are  deciduous;  costæ  above  and  margins  very  characteristically  villous  by 
long,  soft  hairs.     Veins  very  close  and  numerous.     Sori  exindusiate. 

Glaphijropteris  is  probably  confined  to  tropical  America.  I  do  not  know  any 
Old-World's  species  which  can  safely  be  referred  hereto.  The  Himalayan  D.  eru- 
bescens     (Wall.)  C.  Chr.  is  similar  in  habit  but  otherwise  quite  different. 


Key. 

Lamina  with  3 — 4  pairs  of  small,  tuberculiform,  abortive  pinnæ  along 
the   stipe.    Costæ   above   antrorsely   setose,    beneath    cinereo-tomentose 
bj'  sessile,  branched  hairs.     Veins  15 — 20-jugate,  not  very  close. 
2.    Under  surface  not  glandular.     Indusium  present,  but  rarely  seen. 

3.    Sori    medial   or   inframedial.     Segments    broadly    obtuse,    mem- 
branous, shortly  and  rigidly  setose  above     171.  D.  Canadasii  (Sod.)  C.  Chr. 

3.    Sori  supramedial.  Segments  acute,  coriaceous,  the  upperside  (costæ 

and  veins  excepted)  glabrous 172.  D.  macradenia  (Sod.)  C.  Chr. 

2.    Under  surface  densely  glandular 173.  D.  Thomsonii  (Jenm.)  C.  Chr. 

Lamina  without  auriculiform  and  glanduliform,  abortive  pinnæ.    Costæ 
above  and  margins  villous  by  long,  soft  hairs;  rachis  and  costæ  beneath 
glabrous  or  more  or  less  downy  by  simple  hairs.     Veins  very  close. 
2.    Veins  about   16-jugate.     No   aërophore   at   the  base  of  the   costules 

beneath.     Texture  thin,  herbaceous 174.  Ü.  mapiriensis  Ros. 

2.    Veins  25  — 60-jugate.    Distinct  aërophore  at  the  base  of  the  costules. 

Texture  firm  to  coriaceous. 

3.    Veins    25     40  jugate.      Under    surface    densely    glandular.     Sori 

inframedial   175.  Ü.  decussata  (L.)  Urb. 

3.    Veins    45 — 60-jugate.      Under    surface    apparently     eglandulose. 

Sori  supramedial 176.  D.  polyphlebia  n.  sp. 


171.    Dryopteris  Canadasii  (Sod.)  C  Chr.;  Revision  nr.  68  fig.  44. 

Area:  Ecuador.  —  Sodiro  describes  the  species  as  exindusiate;  I  have  failed 
to  find  indusia  in  authentic  specimens. 

172.    Dryopteris  macradenia  (Sod.)  C.  Chr.;  Revision  nr.  79. 

Area:  Ecuador,  Sodiro  (authentic  specimens  in  C  and  Kew!) 
Closely  related  to   the   preceding  species,   but   the   lamina  coriaceous,  the  seg- 
ments acute  and  the  sori  supramedial.     Basal  segments  much  reduced. 
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173.    Dryopteris  Thomsonii  (Jenni.)  C.  Chr.;  Smiths.  Misc.  Coll.  52:  389. 

Syn.    Dryopteris  Stübelii  Hieron.,  C.  Chr.  Revision  nr.  67. 

Area;    Jamaica,  Colombia;  Ecuador,  Llalla,  Spruce  nr.  5651  (Kew,  L,  RB). 

174.    Dryopteris  mapiriensis  Rosenstock,   Fedde,  Repert.  G:  315.  1909.  —  Fig.  18. 

Type  from  Bolivia:  San  Antonio  prope  Mapiri,  800  m,  Buchlien  nr.  1131 
(R!).  A  most  distinct  species,  different  from  the  allied  D.  decussata  by  its  small 
size,  fewer  veins,  densely  villous  rachis  and  costæ,  thin  texture  and  lack  of  aëro- 
phores  at  the  base  of  the  costules. 


Fig.  18.  D.  mapiriensis  Ros.  — 
Pinna  x  */&;  two  segments  from 
the  underside  and  one  seen 
from  above,  x  I'l»;  fragments 
seen  from  both  surfaces  x  4. 
(orig.) 


Fig.  19.     D.  polgphlebia  n.  sp.  Portion  of 
pinna,    X   *!., ;    segment   x  \^h   and   frag- 
ment X  4. 


175.    Dryopteris  decussata  (L.)  Urban,  Symb.  Antill.  i:  19.  1903;  C.  Chr.  Ind.  261. 

Syn.    Polypodium  deciissainm  L.  sp.  •':   1093.    1753;  Jenm.  Bull.  Bot.   Dept.  Ja- 
maica n.  s.  4:  130.  1897.  (for  other  synonyms  see  Ind.  Fil.). 
Polypodium  grammicum  Spr.  Neu.  Entd.  3:  6.  1822! 

21* 
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Gymnogramme  microcarpon  Fée,  7  mém.  43  tab.  20  fig.  5.  1857. 

Polypodium  velatinum  Sod.  Rec.  59.  1883;  Cr.  vase.  quit.  292.  1893! 

Polypodium  Percivalii  Jenm.  ;  Bak.  Ann.  of  Bot.  5:  456,  1891! 

Dryopteris  Percivalii  C.  Chr.  Ind.  284.  1905. 
Linnaeus  founded  this  well-known  species  on  "Petiv.  fil.  61  t.  2  f.  5",  a  work 
to  which  I  have  no  access,  but  all  later  authors  quote  also  Plumier  tab.  24,  which 
plate  illustrates  a  plant  from  Martinique  and  which  is  our  species. 

A  very  large  species  with  fronds  up  to  3' /a  ni  long  and  pinnæ  30—45  cm 
long  by  4  cm  broad.  Stipe  strong,  generally  muricate,  scaly  below  and  like  the 
rachis  downy  by  short,  simple,  deciduous  hairs;  in  some  (or  all?)  specimens  the 
stipe  bears  some  long,  projecting  aërophores.  Margins  and  costæ  above  densely 
hairy  by  long,  soft  hairs,  costæ  and  costulæ  beneath  slightly  and  shortly  pubescent 
becoming  glabrous;  under-surface  covered  with  red,  sessile,  deciduous  glands. 
Pinnæ  sessile,  linear  with  nearly  parallel  edges,  the  aërophore  at  base  thorn-like, 
1  cm  long.  Segments  patent,  2  cm  long,  3  -4  mm  broad  with  an  obliquely 
rounded  apex,  i.  e.  the  posterior  side  being  bluntly  rounded,  the  anterior  one 
forming  about  a  right  angle  with  the  anterior  edge,  a  threadlike  aërophore,  2—3 
mm  long,  is  found  at  the  base  of  the  costules  beneath;  basal  segments  generally 
somewhat  reduced.  Veins  25— 40-jugate,  very  close.  Sori  inframedial  or  siibcostu- 
lar,  exindusiate:  receptacles  somewhat  elevated,  oblong;  sporangia  glabrous,  red- 
dish, loose. 

The  form  described  here  is  the  typical  one,  to  which  belong  the  following 
specimens: 

West-Indian  Islands:  Martinique,  Isert  (H);  Sieber  nr.  189,  349  (B  ^  P.  grammicum  Spr.); 
L.  Hahn  nr.  41  (B)  —  Guadeloupe,  LHebminier  nr.  173  (B,  C);  Lenormand  (B);  Duchas- 
SAiNG  (B)  —  Montserrat,  Ryan  (H)  —  Dominica,  Eggers  nr.  629  (B);  F.  E.  Lloyd  nr. 
349  (W)  -  St.  Vincent,  Eggers  nr.  C805  (W)  ;  H.  H.  &  G.  W.  Smith  nr.  43  (W)  — 
Grenada,  Eggers  nr.  6388  (C,  W);  Broadway  (W)  —  Porto  Rico,  Sintenis  nr.  1787 
(C),  4592  (B,  W)  —  Jamaica,  H.  Smith  nr.  436  (B);  Hart  nr.  195  (W);  Clute  nr.  163 
(W);  A.  Fredholm  nr.  3343  (W);  Underwood  nr.  1361  (W). 

Guiana,  Leprieur  (B,  Wi  —  Mt.  Russell,  Pomeroon  River,  Demarara,  Jenman  nr.  2080  (Kew  ^ 
P.  Percivalii  Jenm.), 

Venezuela,  Funck  nr.  771  (B);  Karsten  nr.  166  (Bj. 

Costa  Rica,  La  Palma,  Maxon  nr.  443  (W);  Wercklé  (C,  CC). 

Most  And! ne  specimens  differ  from  the  type  by  the  more  densely  pubescent 
rachis  and  costæ,  more  remote  and  more  acute  segments  and  apparently  fewer 
glands  on  the  underside. 

A  specimen  from  Sodiro,  named  by  himself  P.  velutinum  Sod.  belongs  to 
this  form,  which  I  therefore  call 

f.  velutina     (Sod.) 

Ecuador,  Sodiro  (C)  —  Peru:  San  Gavan,  Lechler  nr.  2356  (B). 

Costa  Rica:  La  Palma,  Tonduz  nr.  12639  (C,  W)  ~  Carillo,  Pittier  et  Tonduz  nr.  1165  (C). 
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var.  brasiliensis  n.  var. 

A  typo  differt:  slipile  spinis  acutis  instructis;  rachi  costisque  subtus  pilis  longis 
patentibus  vestitis. 

All  the  Brazilian  specimens  seen  differ  from  the  type  by  these  two  charac- 
ters; otherwise  they  fully  agree. 

Brazil:    Sta.  Catharina,  Joinville,  O.  Müller  (R)  —  Schwacke  nr.   13320  (C)   —  Am  Rio  Comprido  bei 
Ignape,  Wettstein  u.  Schiffner  IX.  1901  (Herb.  Mus.  Wien). 

176.    Dryopteris  polyphlebia  n.  sp.  —  Fig.  19. 

Syn.    Polypodium  decussatum  Sod.  Cr.  vase.  quit.  291.  1893. 

Type  from  Ecuador,  leg.  Sodiro  (B,  type  specimen,  C). 

I  agree  with  Sodiro  in  considering  this  species  distinct  from  D.  decussata,  which 
Sodiro  described  as  a  new  species  (P.  velulimim) .  It  resembles  it  in  most 
characters  but  may  be  distinguished  by  the  following 

Very  large  (I  have  not  seen  a  complete  frondi;  pinnæ  up  to  45  cm.  long  by 
7  cm  broad  with  the  costa  beneath  more  than  2  mm  broad.  Pinnæ  oblong-ellipti- 
cal or  lanceolate,  shortly  stalked  and  narrowed  towards  the  base,  in  the  specimens 
seen  without  glands.  Segments  close  with  parallel  edges,  their  apex  equally  rounded 
to  both  sides,  3'  n  cm  long  by  7  mm  broad;  veins  50  —  60  to  a  side.  Sori  a  little 
above  the  middle  of  the  vein,  oblong.  —  Texture  coriaceous,  fragile,  colour  grey- 
green  ;  rachis  8  mm  broad,  castaneous  as  young  very  finely  puberulous,  soon 
glabrous. 

Besides  the  specimens  from  Equador  I  have  seen  the  following  from  Costa 
Rica:  Carillo,  Pittier  nr.  2474  (B,  C,  W)  —  Talamanca,  Tonduz  nr.  9453  (C,  W). 


Subgenus  6.    Stciropteris   C.  Chr. 
Biolog.  Arbejder  tilegnede  Eug.  Warming  pag.  81.  1911. 

Rhizome  wide-creeping,  ligneous,  scaly  at  the  apex;  scales  firm,  castaneous 
or  dull-brown,  entire  but  generally  with  some  few  short,  acute  hairs  on  the  mar- 
gins. Lamina  deltoid  or  somewhat  narrowed  below,  rarelj'  (in  D.  deltoidea)  with 
several  pairs  of  auriculiform  pinnæ,  firm  to  rigidly  coriaceous,  of  a  characteristic 
greyish  or  brownish  colour,  more  or  less  pubescent  by  simple  hairs,  which  partly 
are  short  and  unicellular,  partly  long  and  pluricellular.  In  most  species  both  kinds 
of  hairs  are  found  intermixed  on  rachis  and  costæ  beneath,  in  others  only  one 
kind  is  found;  seldom  the  leaf  is  quite  glabrous.  Lamina  pinnatifid,  or,  as  a  rule, 
bipinnatifid  with  sessile  or  shortly  stalked  pinnæ,  in  most  species  with  a  distinct 
acute  aërophore  at  the  base.  Veins  simple,  often  raised  above,  those  of  the  basal 
pair   running   out  to   the   sinus,   more   or  less  connivent  and  with  a  cartilagineous 
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membrane  between  them  ;  this  membrane  is  in  leaves  of  thick  texture  often  folded 
and  forms  on  the  underside  an  often  hairy  keel  running  from  the  sinus  towards 
the  costa  and  parallel  to  the  costules.  Indusium  in  most  species  large,  reniform, 
as  a  rule  persistent.     Sporangia  glabrous. 

A  natural  group  including  13  known  species  of  middle-size  or  large-grown 
and  partly  closely  related  to  each  other.  The  majority  of  them  resemble  in  habit 
not  a  little  D.  rudis  and  allied  species,  in  venation,  indusium  and  rhizome  D.  oli- 
gophglla:  the  subgenus  thus  connects  the  two  groups  of  which  the  two  species  na- 
med are  typical  members.  From  both  it  can  be  distinguished  by  the  characteristic 
carinate  fold  below  the  sinus,  the  grey  colour  and  the  pluricellular  hairs.  From 
the  free-veined  species  of  Goniopteris  all  species  are  different  by  the  lack  of  stellate 
hairs.     Glands  are  absent  in  all  species. 

The  two  last  species,  D.  glandulosa  and  D.  Fendleri,  are  somewhat  different 
from  the  others.     Their  position  in  this  subgenus  is  doubtful  ;  see  below. 


Key. 

1.    Pinnæ  sessile  or  the  lower  ones  very  shortly  stalked.     All  veins  free. 
2.    Lamina   pinnatifid    (or   pinnate   below   only)   with    entire    segments 

177.  D.   Wrightii  (Mett.)  O.  Ktze. 
2.    Lamina  bipinnatifid. 

3.    Lower  pinnæ  more  or  less  reduced. 

4.    Lamina  suddenly  narrowed  downwards  with  several  pairs  of 

auriculiform,  reflexed  pinnæ 178.  D.  deltoidea  (Sw.)  O.  Ktze. 

4.    Lower  pinnæ  abbreviated  but  not  auriculiform. 

5.    Lamina  membranous-papyraceous,  pinnæ  incised  to  a  narrow  wing 

to  costa 179.  D.  L' Herminieri  (Kze.)  C.  Chr. 

5.    Lamina   rigidly  coriaceous;  pinnæ  incised  about  halfway 

to  the  costa 180.  D.  lonchodes  (Eat.)  O.  Ktze. 

3.    Lower  pinnæ  not  reduced,  generally  reflexed. 
4.    Without  aërophore.     Lamina  rather  thin. 

5.  Rachis  and  costæ  beneath  with  many  short  hairs  with 
some  few  long,  pluricellular  hairs  intermixed.  Pinnæ 
incised    to    a    wing    3 — 5    mm    broad;   veins   9— 10-jugate 

181.  D.  densiloba  C.  Chr. 
5.    Rachis,    margins,    costæ    and    veins    beneath    with    many 
very    long,    pluricellular    hairs,    short   hairs   few.     Pinnæ 
incised  nearly  to  costa;  veins  10 — 11-jugate 

182.  D.  incana  (Christ)  C.  Chr. 
4.    Aërophore   present.     Lamina   firm,   membranous   or   papyra- 
ceous. 
5.    Fronds  dimorphous.  Stipe  and  rachis  very  densely  clothed 
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with   woolly,   long,   pluricellular   hairs,   under  which  is  a 

layer  of  short  hairs 186.  D.  valdepilosa  (Bak.)  C.  Chr. 

5.    Sterile  and  fertile  fronds  similar.    Long  hairs  few  or  none. 
6.    Pinnæ  incised  to  a  narrow  wing  to  the  costa;  segments 
rarely  6  mm  broad. 

7.    Pinnæ    with    unequal   base,    i.    e.    the    lower    basal 
segment  shorter  than  the  upper 

179.  D.  L' Herminieri  (Kze.)  C.  Chr. 
7.    Basal    segments    equal   and   often   very   reduced    in 
the  lower  pinnæ.     Indusium  persistent. 
8.    Leaf-tissue    of    both    surfaces   finely   pubescent. 
Rachis  and  costæ  with  several  long  hairs.     Sori 

medial 183.  D.  Leprieurii  (Hk.)  O.  Ktze. 

8.    Leaf-tissue  glabrous.    Costæ  beneath  glabrous  or 
short-hairy. 
9.    Veins  raised  above.     Sori  submarginal 

184.  D.  praetervisa  (Kulm.)  O.  Ktze. 
9.    Veins  scarcely  raised  above.    Sori  subcostular 

185.  D.  densisora  C.  Chr. 
6.    Pinnæ   incised   to   a   wing  5 — 8    mm   broad;   segments 

7—9  mm  broad 187.  D.  insignis  (Mett.)  O.  Ktze. 

1.  Most  pinnæ  distinctly  stalked,  scarcely  incised  halfway  down  to  the 
costa;  segments  6 — 8  mm  broad;  lower  2 — 6  veins  on  the  same  side 
of  the  costule  united  along  a  cartilagineous  membrane  or  keel  below 
the  sinus,  thus  forming  2 — 4  aréoles  on  each  side  of  the  costule.  Long, 
pluricellular  hairs  none.  Lamina  upwards  suddenly  narrowed  into  a 
hastate,  terminal  pinna. 
2.    Indusium  very  small,  rarely  seen;  3—4  pairs  of  lower  veins  conni- 

vent  to  the  membrane  or  keel 188.  D.  glandulosa  (Desv.)  C.  Chr. 

2.    Indusium  persistent,  glabrous,  6  pairs  of  connivent  veins 

189.  D.  Fendleri  (Eat.)  O.  Ktze. 


177.    Dryopteris  Wrightii  (Mett.)  O.  Ktze.  Rev.  3:  814,  1891;  C.  Chr.  Ind.  301. 

Syn.    Aspidium  Wrightii  Mett.;  Eaton,  Mem.  Amer.  Acad.  n.  s.  8:  210.   1860. 
Nephrodium   Wrightii  Hk.  sp.  4:    64  tab.  239.  1862;    Hk.  Bak.  Syn.  288; 
Jenmann,  Bull.  Dept.  Jam.  n.  s.  3:  142.  1896. 
Type  from  Cuba  orient.,  Monte  Verde,  Wright  nr.  824  (S),  and  collected  in 
the   same   region   by   Maxon   nr.  4482  (W).  —  Jenmann   has   found    the   species    in 
Jamaica,  but  I  have  seen  no  specimens. 

A   very   distinct   species,   which  by  authors  generally  is  placed  near  D.  scolo- 
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pendrioides,  but  it  agrees  in  all  characters  with  the  other  species  of  §  Steiropteris, 
and  we  here  come  upon  an  excellent  illustration  of  the  unnatural  manner  of  ar- 
ranging the  species  after  the  degree  of  cutting.  Hooker's  plate  cited  above  is  a 
good  figui-e  of  the  species,  and  it  is  unnecessary  to  give  here  a  new  description. 
Aërophore  is  not  present.  It  differs  from  all  pinnatifid  species  of  Drgopteris  by 
the  characters  ascribed  to  §  Steiropteris  and  from  the  other  species  of  this  group 
by  its  pinnatifid,  not  bipinnatifid  lamina. 

178.    Dryopteris  deltoidea  (Sw.)  O.  Ktze.  Rev.  '2:  812.  1891.  C.  Chr.  Ind.  261. 

Syn.  Polypodium  deltoideum  Sw.  Prod.  133.  1788  —  (for  other  synonyms  see 
Ind.  Fil.). 

Type  from  Jamaica;  leg.  Swartz  (S!  H). 

A  well-known  species,  which  is  the  type  species  of  §  Steiropteris.  The  pinnæ 
of  the  lower  half  of  the  lamina  are  reduced  to  mere  lobes,  which  are  refle.xed  and 
auricled  at  the  base. 

St.  Thomas:    Le  Dru  (H). 

Porto  Rico:   Eggers  nr.  814  (B,  C|,  Sintenis  nr.  1001  (S1,  2411  (B),  2033,  2256,  2873  (C)  -  Ventenat  (H). 

Jamaica:    Maxon  nr.  915  (H  W|„  2907  (C,  W). 

Cuba:    Wright  nr.  823  (B,  S)  -    Palmer  and  Riley  nr.  50(5  et  1028  (H|. 

Trinidad:  Don  (L). 

179.    Dryopteris  L'Herminieri  (Kze.)  C.  Chr.  Ind.  275.  1905. 

Syn.  Aspidiuin  L'Herminieri  Kunze;  Mett.  Aspid.  85  nr.  285.  1858. 
Aspidium  trichophorum  Fée,  11.  mém.  81  lab.  23  fig.  2.  1866. 
Nephrodium   trichophorum    Bak.    Syn.   265.    1867  ;  Jenman,  W.  Ind.   and 

Guiana  Ferns  215. 
Dryopteris  trichophora  O.  Ktze.  Rev.  Z:  814;  C.  Chr.  Ind.  298. 
Aspidium  asperulum  Fée,  11.  mém.  80  tab.  23  fig.  1.  1866. 
Dryopteris  decumbens  C.  Chr.  Ind.  261.  1905. 

Aspidium  Capitcdnei  Fée  et  L'Herm.;  Fée,  11.  mém.  80  tab.  22  fig.  3.  1866. 
Nephrodium  Holmei  Bak.  Ann.  Bot.  5:  317.  1891. 
Dryopteris  Holmei  C.  Chr.  Ind.  271.  1905. 
''Nephrodium  clypeolutatum  Desv.  Prod.  258.   1827. 
Type  from  Guadeloupe,  leg.  L'Herminier  (B!). 

A  distinct  species  resembling  in  size  and  general  habit  D.  mollis  and  D.  nor- 
malis,  but  really  a  near  ally  of  D.  deltoidea  and  D.  Leprieurii,  showing  all  the 
characters  of  §  Steiropteris: 

The  wide-creeping  rhizome  is  clothed  at  the  apex  with  brown  scales,  which 
are  lighter  and  thinner  than  those  of  D.  deltoidea  and  D.  lonchodes.  The  stipe  is 
15 — 20  cm  long,  glabrous  or  finely  pubescent.  Lamina  2'/2 — 4  cm  long,  12—15  cm 
broad,  slightly  narrowed  downwards,  membranaceous,  grey-green  or  brownish. 
Rachis,  costæ   and    both   sides   and   costules  beneath  densely  villous  by  short,  uni- 
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cellular  and  long,  pluricellular  hairs,  the  margins  and  veins  above  with  solitary 
long  setæ.  Aërophore  large,  acute,  hairy  (as  in  D.  deltoidea).  Lower  pinnæ  more 
or  less  reduced,  seldom  equal  to  the  next  pair,  sessile  or  very  shortly  stalked. 
Pinnæ  alternate,  about  8  cm  long  by  IV2  cm  broad,  the  apex  acute  or  acuminate,  the 
base  unequal-sided,  truncate  on  the  upper,  cuneate  on  the  lower  side,  incised  to  a 
narrow  wing  1 — 2  mm  broad  into  falcate  or  oblique,  entire  or  faintly  crenate, 
acute  segments,  4  mm  broad.  Upper  basal  segment  generally  a  little  longer  and 
almost  parallel  to  rachis,  the  lower  (especially  in  the  lower  pinnæ)  shorter  and 
oblique.  Veins  7 — 8-jugate,  simple,  the  basal  ones  running  out  to  the  sinus  or  a 
little  above  it  with  a  hyaline,  hairy  membrane  or  (in  dried  specimens)  a  distinct 
keel  between  them.  Sori  supramedial,  furnished  with  a  large,  reddish,  persistent 
indusium,  which  is  glabrous  or  more  often  pubescent  by  short  hairs  and  a  few 
long,  deciduous  setæ. 

1).  L'Herminieri,  with  which  A.  trichophorum  Fée  is  absolutely  identical,  is  a 
fairly  constant  species,  mainly  varying  in  pubescence.  A.  Capitainei  Fée  is  a  form 
with  a  glabrous  indusium  and  without  long,  pluricellular  hairs  on  rachis  and  veins 
above,  but  the  rachis  and  costæ  beneath  are  more  densely  tomentose  by  the  short 
hairs;  to  this  form  belong  all  specimens  from  St.  Vincent  and  Grenada,  while  the 
specimens  from  Guadeloupe  are  partly  this  form  partly  typical.  N.  Holmei  Bak.  is 
the  typical  form  and  A.  asperulum  Fée  is  intermediate  between  the  two  extremes. 
According  to  a  note  in  Herb.  Berol.  by  Mettenius  Nephrodium  clypeolutaiiim  Desv. 
is  this  species;  if  so  the  name  of  course  has  priority.  —  The  species  seems  to  be 
confined  to  the  Tresser  Antilles,  from  which  I  have  seen  the  following  specimens. 
Mettenius  mentions  a  specimen  from  Jamaica,  leg.  Breutel,  which  I  have  not 
seen,  and  Jenmann  does  not  know  the  species  as  Jamaican.  The  Brazilian  specimens 
referred  hereto  by  Baker  in  Fl.  bras,  belong  to  /).  lugubris. 

St.  Kitts:    Britton  and  Co  well  nr.  398  (W). 

Montserrat:    Ryan  (H);  Holme  (Kew  =  IV.  Holmei  Bak.). 

Guadeloupe:    LHerminiek   (B,   lib.   Fée,    Paris)   -      Maze  nr.  40  (C),  Jenman  (W),  Père  Duss  nr.  4044, 

4405  (W). 
Dominica:    Eggers  nr.  898  (W);  F.  E.  Lloyd  nr.  23  et  754  (W). 
Martinique:    Père  Duss  nr.  1583,  1584  (W)  —  Bordaz  (C). 
[St.  Lucia:    Gray  according  to  Jenman,  not  seen.]. 
St.  Vincent:    Jenman  (W),  Eggers  nr.  0883  (C,  W),   Checkley  nr.  10  (C)  —  Herb.  Bot.  Gard.  Trinidad 

nr.  6182  (C). 
Grenada:    Sherring  nr.  222  fW);  Murray  and  Elliott  (B,  W);    Eggers  nr.  6102  (C,  W),  Jenman  (W), 

Broadway  nr.  3767  (RB). 


180.    Dryopteris  lonchodes  (Eat.)  O.  Ktze.  Rev.  3;  813.  1891;   C.  Chr. 

Ind.  275.   —  Fig.  20. 

Syn.    Aspidium  lonchodes  Eaton,  Mem.  Amer.  Acad.  n.  s.  S:  210.   1860. 
Nephrodium  lonchodes  Hk.  sp.  4:  99.  1862;  Hk.  Bak.  Syn.  270. 


n.  K.  n.  Vidensk    Selsk.  Skr.,   7.  Række,  naturvidensk.  og  mallieni.  Afd.    X.    2. 
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Fig.  20.     D.  lonchodes  (Eat.)  O.  Ktze.     Pinna  X  *U;  two  seg- 
ments from  tlie  underside  and  one  from  the  upperside,  X  l'/^. 


Type  from  Cuba  orient.  Monte  Verde,  Wright  nr.  1007,  1008  (B,  S,  W)  — 
Specimens  from  the  same  region  (Vicinity  of  Baracoa)  were  collected  by  Pollard, 
E.  and  W.  Palmer  nr.  239  (W). 

Closely  allied  to  the  two  preceding  species,  distinguished  by  its  rigid,  grey 
frond,  which  upwards  is  suddenly  narrowed  into  a  long  pinnatifid  apex.  Scales  of 
rhizome  dark-caslaneous,  rigid.    Pubescence  mainly  as  in  D.  L' Herminieri,  still  the 

costæ  beneath  are  lacking  the 
short  hairs,  and  the  upperside 
hairy  on  the  costæ  only.  Pinnae 
sessile  with  an  equal,  cuneate 
base,  incised  '/2 — ^/a  of  the  way 
to  the  costa  into  falcate,  obtuse 
or  acute  lobes.  Veins  about  10- 
jugate  occasionally  forked,  raised 
on  the  upperside;  the  basal  ones 
connivent  to  the  sinus;  keel  di- 
stinct. Sori  medial,  rather  small, 
with  a  reddish,  persistent,  slightly 
setose  indusiuni.  —  The  pinnæ 
are  few,  6 — 8  to  a  side,  the  lower 
ones  more  or  less  abbreviated;  middle  ones  10—15  cm  long,  2 — 2^/4  cm  broad. 

181.    Dryopteris  densiloba  C.  Chr.  Index  261.  1905.  —  Fig.  21a. 

Syn.    Nephrodiuin  Gardnerianiim  Bak.  Fl.  bras.  1^:  474.  1870;  Syn.  Fil.  496. 
Dryopteris  Gardneriana  O.  Ktze.  Rev.  3:  812.  1891. 
Dryopteris  supralineata  Rosenst.  in  Fedde,  Repert.  8:  277.  1910. 

Type  from  Brazil,  Organ  Mts.,  Gardner  nr.  190  (Kew!).  Other  specimens 
■were  collected  near  Rio  by  Glaziou  nr.  15760  (B,  H)  and  Ohans  (R),  and  in  the 
state   of  Sao    Paulo,   Serro   da  mar,  Wacket  nr.  212  (R  =  D.  supralineata  Ros.). 

D.  densiloba  is  apparently  a  rare  species,  closely  related  to  D.  L'Herminieri, 
resembling  it  in  size,  colour  and  pubescence.  It  is  of  a  thinner  texture  and  without 
aërophore;  lower  pinnæ  not  conspicuously  reduced,  reflexed,  the  upper  ones  with 
a  characteristic  upcurved  apex;  pinnæ  less  incised,  the  often  very  close,  acute  seg- 
ments being  connected  by  a  wing  3—5  mm  broad;  the  keel  distinct  but  not 
reaching  the  costa.  Veins  9—16  to  a  side;  sori  medial  or  a  little  above  the  middle 
of  the  vein;  indusiuni  persistent,  shortly  pilose  (not  glabrous  as  described  by 
Baker).  —  The  basal  .segments  of  the  lower  pinnæ  are  much  reduced. 

182.    Dryopteris  incana  (Christ)  C.  Chr.  Ind.  272.  1905. 
Syn.    Aspidium  incanum  Christ,  Hedwigia  44:  367.  1905. 

Type  from  Amazonas:  Puritisal,  Juruâ  Miry,  Rio  Jurua,  E.  Ule.  Herb. 
Bras.  Amazonas  Exp.  nr.  5763  (C!). 
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A  critical  species  of  doubtful  position;  provisionally  I  place  it  in  this  section, 
because  it  in  colour  and  pubescence  best  agrees  with  the  other  species.  Still  it 
lacks  aerophores,  and  the  rhizome  is  described  as  erect;  the  vein-like  keel  is  in- 
conspicuous but  present.  From  the  nearest  species,  D.  Leprieurii,  it  diiTers  further 
by  its  thin  texture,  much  reduced  lower  segments  of  the  lower  pinnæ,  and  pube- 
scence, stipe,  rachis,  costæ  on  both  sides  being  long-hairy  by  patent,  grey,  pluri- 
cellular  hairs  with  a  few  short  hairs  intermixed.  Segments  linear,  somewhat 
oblique,  acute,  connected  by  a  very  narrow  wing;  veins  10 — 11-jugate;  sori  small, 
medial,  with  a  small,  short-hairy  indusium. 


183.   Dryopteris  Leprieurii  (Hook.)  O.  Ktze.  Rev.  3:  813.  1891; 
C.  Chr.  Ind.  274.  —  Fig  21c. 

Syn.  Nephrodium  Leprieurii  Uk.  sp.  4:  106.  1862;  Hk.  Bak.  Syn.  266;  Jenman, 
W.  Ind.  and  Guiana  Ferns  216. 

Type  from  French  Guiana,  Leprieur  (Kew!  specim.  auth.  also  in  B  and  W). 

The  typical  form  of  this  species  is  closely  related  to  D.  L' Herminieri,  differing 
from  it  by  its  non-reduced  lower  pinnæ  and  the  basal  segments  of  lower  pinnæ 
being  considerably  reduced;  also  it  is  much  larger,  lamina  '/2 — ^U  m  long  by 
2'/L' — 3  dem  broad,  the  opposite  pinnæ  12  —  15  cm  long,  2'/2 — 3  cm  broad.  In 
pubescence  it  agrees  with  D.  L' Herminieri,  still  the  leaf-tissue  of  both  surfaces  is 
finely  pubescent  by  adpressed  hairs.  Veins  10  — 12-jugate,  raised  above,  the  basal 
ones  reaching  the  margin  a  little  above  the  sinus;  keel  inconspicuous  in  some 
specimens,    distinct    in    others.     Sori    medial,   indusium   large,   more   or   less   hairy. 

Jenman  (I.e.)  describes  the  rhizome  as  being  erect;  unfortunately  all  the  spe- 
cimens from  Guiana  seen  by  me  want  rhizome,  but  in  the  Brazilian  specimens 
are  found  parts  of  the  rhizome,  which  appears  to  have  been  creeping  with 
scattered  leaves. 

D.  Leprieurii  is  apparently  a  very  variable  species,  at  least  if  the  specimens 
referred  to  it  really  belong  to  a  single  species.  Even  the  specimens  from  Guiana 
vary  not  a  little,  and  some  of  them  belong  perhaps  to  Nephrodium  subfuscum  Bak. 
Syn.  Fil.  267.  1967;  Jenman,  W.  Ind.  and  Guiana  Ferns  217;  Dryopteris  subfusca 
O.  Ktze.,  C.  Chr.  Ind.  295  from  Cayenne,  Leprieur,  which  I  cannot  distinguish 
from  D.  Leprieurii  from  the  descriptions  alone.  Jenman  says  that  it  is  intermediate 
between  N.  Leprieurii  and  N.  stipulare  f=  D.  patensj.  The  type-specimen  of  it  was 
not  found  in  the  Kew  Herbarium. 

Besides  the  authentical  specimens  of  D.  Leprieurii  I  have  seen  some  others 
from  Guiana,  f.  inst.:  Demerara,  Jenman  (W);  Maraval,  Bot.  Gard.  Herb.  Trinidad 
nr.  335  (W).  Further  I  refer  here  some  specimens  from  Brazil  and  the  central 
South  American  Andes,  which  probably  belong  to  var.  ß  Hook.  spec.  4:  106. 
They  differ  from  the  typical  form  by  more  numerous  veins  (16 — 18  to  a  side), 
more  deeply   incised    pinnæ  (wing  1  —  1 'a  mm  broad),  large  fronds  (^/4 — 1  m  long, 
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30 — 40  cm  broad),  glabrous  leaf-tissue  and  less  pubescent  ribs;  keel  inconspicuous 
or  absent,  but  then  a  broad,  cartilaginous  membrane  is  seen  between  the  basal 
veins.     Sori  medial,  indusium  glabrous  or  finely  pubescent. 

Having  not  seen  two  speci- 
mens, which  are  quite  identical,  and 
not  being  able  of  distinguishing 
the  forms  from  IJ.  Leprieurii  by 
several  characters,  I  prefer  to  refer 
all  the  specimens  hereto,  although 
it  is  very  probable  that  at  least 
some  of  them  belong  to  a  distinct 
species. 


Brazil:  Matto  Grosso,  Santa  Anna  da  Cha- 
pada,  Malme  *h  1902  (Rg.  —  very 
beautiful  and  large  specimens  with 
very  acuminate  pinnæ)  —  Minas 
üeraes:  Lagoa  Santa,  Warming  (Hi. 

Bolivia:  Mapiri,  Rusby  nr.  426  (CC,  thin 
leaved;  sori  supramedial;. 

Peru:    St.  Gavan,  Lbchler  nr.  2468  (B). 

var.  minor  Hieron.  Hedwigia 
46:  328.  1907. 

Ecuador,  in  valle  Pastaza, 
Stiibel  nr.  965  (B). 


184.    Dryopteris  praetervisa 

(Kuhn)   O.  Ktze.  Rev.  2:   813.  1891; 

C.  Chr.  Ind.  285.  —  Fig.  21  b. 

Syn.  Aspidium  praetervisiim  Kuhn, 
Linnaea  36:   111.   1869. 
Nephrodium  praelervisum  Bak. 
Syn.  Fil.  495.  1874. 


Fig.   21.     a.   D.   densiloba   C.  Chr.;    b.   D.  praeteruisa 

(Kuhn)   O.   Ktze.;    c.   D.   Leprieurii  (Hook.)    O.    Ktze.; 

all  from  the  type-specimen.     Pinnæ  X  ■'/s, 

segments  X   l'la. 


Type  from  Venezuela,  Tovar,  Fenoler  nr.  371  (Kew!). 

A  critical  species  and  perhaps  a  variety  of  D.  Leprieurii.  It  differs  from  that 
species  by  the  perfectly  glabrous  leaf-tissue,  the  costæ  and  costulæ  only  being 
sparsely  setose  by  short  hairs;  rachis  rather  densely  hut  shortly  pubescent.  Veins 
10 — 12-jugate,  much  raised  above.  Keel  distinct  beneath  but  nol  reaching  the  costa. 
Sori  supramedial,  sometimes  close  to  the  margin,  in  the  only  specimen  seen  con- 
fined to  the  lower  two  anterior  veins  and  to  two  or  three  upper  veins  at  the  apex 
of  the  segment.  —  Lamina  firm,  papyraceous,  glossy  above,  very  gradually  narrowed 
upwards  into  a  long-acuminated  apex.  This  last  character  is  perhaps  the  most 
marked  one.     Aërophores  distinct. 
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185.    Dryopteris  densisora  C.  Chr.  Ind.  261.  1905. 

Syn.    Aspidiiim  costale  Melt.,  Kuhn,  Linnaea  8(»:  111.  1869. 
Nephrodiiim  costale  Bak.  Sj'n.  495.   1874. 

Type  from  Venezuela,  Fenoler  nr.  476  (not  seen,  not  found  at  Kew). 
Although  I  have  not  seen  an  authentical  specimen  I  do  not  hesitate  to  refer  to 
this  species  several  specimens  from  Costa  Rica,  which  exactly  correspond  to  the 
original  description.  Most  of  these  specimens  I  have  previously  determined  as  Ü. 
Leprieurii  var.  palmensis  (Christ)  considering  them  not  specifically  différent  from 
D.  Leprieurii  and  using  a  MS  name  of  Dr.  Christ  for  the  variety. 

D.  densisora  is  very  closely  allied  to  D.  Leprieurii  and  it  is  perhaps  only  a 
variety  of  it.  It  differs  by  the  glabrous  surfaces,  being  sparsely  strigose  along  the 
costæ  only,  and  especially  by  the  inframedial  or  subcostular  sori,  which  are  fur- 
nished with  a  very  large,  subbuUate  and  siibglabrous  indusiuni.  Veins  about  12- 
jugate,  scarcely  raised  above.   As  to  all  other  characters  it  agrees  with  D.  Leprieurii. 

Costa  Rica:    La  Palma,  Tonduz  nr.  ri-'i/ö  ,C.  W),  Weucklé  (C,  CC),  A.  et  C.  Bkadk  nr.  347  (R). 
Panama:    Maxon  nr.  5605  (W). 


186.    Dryopteris  valdepilosa  (Bak  )  C.  Chr.  Ind.  299.  1905.  —  Fig  22. 

Syn.    Nephrodium  valdepilosum  Bak.  Journ.  Bot.  LSJSl  :  204. 

Type  from  Colombia,  province  of  Antioquia,  Kalrreyer  nr.  1347  and  1871 
(Kew!),    and    very    typical    speci- 
mens   were    collected    in   Costa 
Rica  by  J.  J.  Cooper  (W). 

A  most  distinct  species,  re- 
markable by  its  stipe  and  rachis 
being  very  densely  clothed  with 
long,  soft,  patent  light  brown, 
pluricellular  hairs;  similar  hairs 
but  shorter  and  fewer  are  found 
on  the  coslæ,  costulæ  and  veins 
of  both  sides.  These  long  hairs 
are  (as  seen  in  nr.  1871)  decidu- 
ous and  under  them  is  a  rather 
dense  layer  of  very  short,  uni- 
cellular hairs;  costæ  above  also 
with  many  long  but  antrorse 
hairs;  leaf-tissue  of  both  surfaces 
pubescent  by  minute  adpressed  hairs.  Fronds  dimorphous,  if  the  fertile  frond  of 
nr.  1347  really  belongs  to  the  same  plant  as  the  sterile  one.  Sterile  lamina  on 
a  stipe  20  cm  long,  lanceolate,  40— 50  cm  long,  15— 20  cm  broad  at  the  middle,  mem- 
branous,  greyish   green.     Pinnæ   close,   sessile,    lower   ones  much  reflexed,  scarcely 


D.  valdepilosa  (Hak.)  C.  Chr.  (Kalbkeyer  1347).  a.  pinna  ot 
sterile  leaf  X  *l;r,  b.  two  segments  from  the  underside  and 
c.  one  segment  seen  from  above  of  the  same  pinna,  X  I'/a; 
d  fragment  of  the  same  from  the  upperside  X  4:  e.  pinna 
of  fertile  leaf  x  ^/s;  f-  segments  of  the  same,  x   Vh. 


170  '  118 

reduced,  central  ones  about  10  cm  long,  2'/2  cm  broad,  shortly  acuminate,  a 
distinct  aërophore  at  the  base  beneath,  incised  to  a  wing  4-5  mm  broad  into 
close  oblong  segments,  which  are  as  broad  at  the  rounded  apex  as  at  the  base. 
Veins  10  —  12,  keel  distinct.  —  Fertile  lamina  much  narrower,  20  cm  long  by  8 
cm  broad;  pinnæ  distant,  obtuse,  3— 3'/->  cm  long,  1  cm  broad,  incised  nearly  to 
costa.     Sori  near  costule,  furnished  with  a  persistent,  long-ciliated  indusium. 

1).  valdepilosa  is  intermediate  between  I).  Leprieurii  and  I),  insignis,  abundantly 
different  from  both  by  its  dimorphous  fronds  and  woolly  pubescence  of  stipe 
and  rachis. 

187.    Dryopteris  insignis  (Mett.)  O.  Ktze.  Rev.  2:  813.  1891;  C.  Chr.  Ind.  272. 

Syn.    Aspidium  insigne  Mett.  Ann.  sc.  nat.  V.  2:  247.  1864. 
Nepbrodium  insigne  Bak.  Syn.  262.  1867. 

Type  from  Colombia,  Triana  (B,  where  only  a  pair  of  basal  pinnæ  is  to 
be  found). 

A  true  Steiropteris,  by  Hieronymus  unrightly  identified  with  D.  brachyodus 
(Hedwigia  4G:  323).  It  differs  from  the  other  species  of  the  subgenus  by  its  entirely 
glabrous  pinnæ,  which  are  only  incised  '/2 — ^/s;  keel  very  distinct;  segments  7 — 8 
mm  broad;  veins  12  — 16-jugate,  prominent,  sori  medial,  small.  Texture  firm,  mem- 
branous, colour  grey. 

A  hairy  form  of  this  species  is  no  doubt  Dryopteris  lata  Hieron.  Hedwigia 
46:  327.  1907,  from  Ecuador,  in  valle  Pastaza,  Stübel  nr.  999  part  (B!).  It  differs 
by  its  strigose  costæ  and  veins  beneath  and  the  caudate  apex  of  the  pinnæ.  Hiero- 
nymus identified  it  with  Lastrea  lata  J.  Sm.  a  name  attributed  to  Cuming  pi.  phi- 
lipp.  nr.  266,  which  certainly  came  from  the  Philippine  Islands.  I  have  seen  au- 
thentic specimens  of  Cuming  nr.  266  in  herb.  Presl  and  they  differ  from  D.  lata 
Hieron.  inter  alia  by  the  stalked  pinnæ.  I  agree  with  Baker  in  considering  L.  lata 
J.  Sm.  a  form  of  D.  crassifotia  (Bl.)  O.  Ktze. 


The  following  two  species  are  as  to  several  characters  very  different  from  the 
species  of  Steiropteris  dealt  with  above,  still  I  think  their  proper  place  must  be  in 
this  subgenus,  although  it  is  not  improbable  that  they  belong  to  a  proper  subgenus. 
In  general  aspect  they  resemble  much  more  species  of  Goniopteris  f.  inst.  D.  nicara- 
guensis  and  D.  megalodus,  and  at  first  I  referred  them  to  that  subgenus.  They 
differ,  however,  from  Goniopteris  and  agree  with  Steiropteris  in  the  presence  of 
distinct  aërophores  and  in  pubescence,  stellate  hairs  being  entirely  wanting,  rachis 
and  costæ  beneath  are  very  finely  pubescent  by  minute,  simple  hairs,  which  do 
not  differ  from  the  short,  unicellular  hairs  of  most  species  of  Steiropteris.  Long 
pluricellular  hairs  of  the  common  kind  do  not  occur,  but  the  costæ  and  costulæ 
beneath  are  more  or  less  furnished  with  narrow,  brown  fibrils,  which  are  scale- 
like hairs  consisting  of  a  single  row  of  cells;  such  fibrils   are   often  found  in  large 
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number  round  the  aërophore  and  at  base  of  the  costules  and  have  here  fully  the 
aspect  of  scales.  These  "scales"  are,  however,  not  true  scales;  under  the  micro- 
scope they  are  seen  to  consist  of  an  entangled  mass  of  the  long,  brown  fibrils, 
probably  brought  together  by  mites  and  thus  forming  Acarodomatia,  but  not  very 
much  resembling  those  common  on  the  leaves  of  Tilia.  —  Very  remarkable  and 
quite  unique  is  the  venation.  Below  the  sinus  extends  to  the  costa  a  cartilagineous 
membrane,  which  in  dried  specimens  often  is  folded  and  form  a  keel  quite  as  in 
the  preceding  species;  the  pinnæ  being  incised  scarcely  to  the  middle  the  lower 
4—6  pairs  of  veins  run  out  to  the  membrane,  and  those  coming  from  the  same 
side  of  the  costule  are  united  near  the  edge  of  the  membrane  into  a  common-vein 
running  along  the  membrane  to  the  sinus  (see  fig.  23).  —  Other  peculiarities  of 
the  two  species  are  the  not  deeply  cut,  stalked  pinnæ  and  the  subdistinct  ter- 
minal pinna. 

188.    Dryopteris  glandulosa  (Desv.)  C.  Chr.  comb,  nov.,  non  O.  Ktze. ') 
Syn.    Polypodium  (/landnlosiim  Desv.  Berl.  Mag.  5:  317.  1811. 
Goniopteris  ubbreviata  Presl,  Tent.   183.   1836  (nomen). 
Phegopteris  abbreviata  Mett.  Pheg.  nr.  45.  1858. 
Phegopteris  Pliimieri  J.  Sm.  Bot.  Voy.  Herald  228.  1854. 
Goniopteris  rostrata  Fée,  11  mém.  64  tab.  17  fig.  3.  1866  (bona!) 
Nephrodiuiu  brachyodon    auctt.    quoad    pi.    Ind.   occ;    Jenman,   W.   Ind. 

and  Guiana  Ferns  235. 
Nephrodium  dejectiim  Jenman,   Gard.  Chron.  III.  18:  640.  1895;  W.  Ind. 

and  Guiana  Ferns  241. 
Dryopteris  dejecta  C.  Chr.  Ind.  261.  1905. 
Type  from  the  West-Indies  without  exact  locality  (Herb.  Desvaux,  Mus.  Paris!). 
A   most  distinct   species,  very  well   described  by  Mettenius  and  Jenman  (loc. 
cit.)  and  well  figured  by  Fée.     It  can  at  once  be  distinguished  from  Ü.  megalodus, 
with   which    it   often    has   been  confounded,  by  its  coriaceous  texture,  yellowish  or 
greyish  underside,  its  falcate  lobed,  its  simple  not  stellate  hairs  of  the  costæ  beneath 
and    by    the    presence    of  aërophores   and   scale-like   fibrils   on   the   costæ   beneath. 
Further   D.  megalodus  and   related   species   have   a   terminal  pinna  like   the  lateral 
ones,  while   the  terminal    pinna   of  D.  glandulosa   is   hastate,   i.  e.  below  its  broad 
base   and   often   confluent   with   it   are   to   be   found  a  pair  of  short,  lateral  pinnæ; 
the  next  following  pair  of  pinnæ  are  much  larger. 

Rhizome  2—3  cm  thick,  ligneous,  short-creeping,  naked.  Stipe  often  60 — 80 
cm  long,  stramineous,  deeply  sulcate  above,  glabrous.  Lamina  30—60  long  with 
8—10  pairs  of  very  remote  (6 — 8  cm),  opposite  pinnæ,  up  to  25  cm  long  by  4  cm 
broad,  distinctly  stalked  with  a  prominent  dark,  acute  or  obtuse  aërophore  beneath. 


')  D.  glandulosa  (Bl.)  O.  Ktze.  =  Aspidium  glandulosum  Bl.  1828  must  subsequently  be  renamed. 
I  propose  for  it  the  new  name  Dryopteris  raalayensis  C.  Chr. 
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the  apex  caudate,  the  base  of  lower  pinnæ  reduced;  lower  pinnæ  not  shortened. 
Rachis  slender,  finely  downy  by  minute  hairs,  soon  glabrous.  Pinnæ  above  slightly 
strigose  on  the  deeply  channelled  costæ,  elsewhere  glabrous,  the  generally  flat 
costæ  and  costulæ  beneath  microscopically  puberulous,  by  simple  hairs,  the  leaf- 
tissue  glabrous.  Scale-like  fibrils  of  the  costæ  beneath  few  and  scattered.  Pinnæ 
incised  scarcely  to  the  middle  into  broad,  falcate,  entire  segments.  Veins  simple, 
12 — 16-jugate,  the  lower  3—4  forming  aréoles  between  the  costule  and  the  mem- 
brane; sometimes  those  of  the  basal  pair  are  truly  anastomosing  fnervatio  Goniopte- 
ridisj.  Sori  small,  medial  or  somewhat  inframedial.  I  have  failed  to  find  an 
indusium,  which  Jenman  describes  as  small  and  ciliate.     Sporangia  glabrous. 

Desvaux  identified  Plumier's  plate  21  with  this  species  and  was  no  doubt 
right;  Ph.  Plumieri  was  based  on  the  same  plate.  D.  glandiilosa  is  in  its  typical 
form  a  common  fern  in  the  Lesser  Antilles.  Jenman  records  it  also  from  Jamaica 
and  Guiana.  Nephr.  dejectiim  Jenm.  is  according  to  a  photograph  of  Jenman's  ori- 
ginal specimen  kindly  sent  me  by  Miss  Slosson  together  with  a  small  fragment  of 
the  same  not  to  distinguish  from  the  type.  Jenman  describes  the  rhizome  as  erect 
and  the  sori  as  indusiale.  —  1  have  seen  the  following  specimens: 

West- Indian  Islands:  St.  Kitts,  Hritton  and  Cowell  nr.  407  (W)  ;  Mrs.  Robinson  (B)  —  Mont- 
serrat, Ryan  (H,  RB)  ;  H.  R.  Holme  (B)  —  Guadeloupe,  L'Herminier  (B,  C);  Père  Duss 
nr.  4110,  4112  (W)  —  Dominica,  Eggehs  nr.  767  (R,  C,  RB)  —  Martinique,  Isert  (H); 
BÉLANGER  iRB);  Hahn  nr.  36  (B,  RR),  nr.  1075  (B);  Père  Duss  nr.  1656,  1585  (W);  Sieber, 
Syn.  Fil.  exs.  nr.  168  (B)  —  (Santa  Lucia,  t.  Jenman,  not  seenj  —  St.  Vincent,  Eggers 
nr.  6741  (W)  ;  H.  H.  and  G.  W.  Smith  nr.  451  (B,  C)  —  Grenada,  Sherring  nr.  103 
(C,  W)  —  Tobago,  Eggers  nr.  5823  (C);  Broadway  (RB)  —  Trinidad,  Bot.  Gard.  Herb. 
Trin.  nr.  34  (W);  Broadway  nr.  2524  (RR. 

Demerara,  .Ienman  (IV.  dejectum  .lenm). 

Nephrodium  Grayii,  Jenman,  W.  Ind.  and  Guiana  Ferns  235  1908  from  St. 
Lucia,  Gray  nr.  17,  is,  judging  from  the  description,  this  species. 

In  Central  America  and  South-American  Andes  a  plant  occurs,  which  perhaps 
is  specifically  different  from  Ü.  glandiilosa  but  which  I  now  regard  as  a  variety  of 
this  species.     It  is 

var.  brachyodus  (Kunze). 

Syn.    Polypodium  brachyodus  Kze.  Linnaea  9:  48.  1834. 
Phegopteris  brachyodus  Mett.  Pheg.  nr.  38.   1858. 
Dryopteris  brachyodus  O.  Ktze.;  C.  Chr.  Ind.  255. 
Phegopteris  Seemanni  J.  Sm.  Bot.  Voy.  Herald  228  lab.  49.  1854. 
Type  from  Peru:  Pompayaco,  leg.  Poeppig  (not  seen). 

In  pubescence,  size,  cutting  and  venation  scarcely  different  from  D.  glandiilosa 
type;  it  differs  mainly  by  its  thinner  texture,  darker  upperside,  alternate  pinnæ 
and  its  less  falcate  lobes.  The  costæ  and  coslules  beneath  are  more  decidedly 
fibrinöse  by  red-brown  fibrils,  which  often  cover  the  aërophore.  Mettenius  found 
the  difference    between   this    variety   and   the    type   in   the  goniopteroid  venation  of 
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the  latter  (his  Ph.  abbreviata),  but  this  ditTerence  does  not  exist  constantly.  In  the 
type  one  can  find  occasionally  the  basal  veins  truly  anastomosing  as  in  D.  mega- 
lodus,  what  never  is  the  case  in  the  variety. 

üuatemala:  Ciibilquitz.  Alta  Verapaz,  v.  Türckheim  ed.  Donn.  Smith  nr.  8813  (W);  Bkknoui.i.i  et 
Cario  nr.  272  (C);  vicinity  of  Cacao,  H.  S.  Bakber  nr.  168  and  170    W). 

Costa  Rica:  Vicinity  of  Turrialba,  Maxon  nr.  175  (W);  forets  de  Tsâki,  Talamanca,  Tonduz  nr.  947() 
(C,  W);  Tuis,  PiTTiER  nr.  11292  (C);  Wercklé  (C;. 

Panama:    Maxon  nr.  .ï774  (W). 

Colombia:    Sta.  Marta,  H.  H.  Simith  nr.  2690  (C). 

In  Syn.  Fil.  295  Nephrodium  brachijodus  is  said  to  occur  also  in  Malayan 
Peninsula  and  Isles.  I  have  seen  several  specimens  from  the  former  locality  deter- 
mined at  Kew,  but  they  belong  all  to  a  species,  which  in  pubescence  and  venation 
is  totally  different.  It  is  figured  by  Beddome  (Ferns  brit  Ind.  Suppl.  tab.  379)  and 
is  probably  an  undescribed  species  belonging  to  Cyclosonis. 

189.    Dryopteris  Fendleri  (Eaton)  O.  Ktze.  Rev.  •>:  812,  1891; 
C.  Chr.  Ind,  264.  -    Fig.  23. 

Syn.    Åspidiiim  Fendleri  Elaton,  Mem,  Amer.  Acad.  n.  s.  S:  210.   I860. 
Nephrodium  Fendleri  Hook,  spec,  4:  82.   1862;  Bak,  Syn.  295. 

Type  from  Venezuela,  Tovar 
leg.  Fenoler  nr.  372  (B,  and  a  photo- 
graph of  Eaton's  specimen  in  W!) 

Closely  related  to  D.  glandulosa, 
with  which  it  agrees  in  size,  cutting 
and  texture,  opposite  pinnæ,  pubes- 
cence, presence  of  aërophores  and 
brown  fibrils  on  costæ  beneath  and  in 
its  hastate,  terminal  pinna.  The  main 
differences  are  1)  the  stramineous  co- 
stæ and  costulæ  and  light-green  sur- 
faces, 2)  the  supramedial  sori,  which 
are  furnished  with  a  corrugated,  gla- 
brous indusium,  and  3)  the  larger 
number  of  veins,  about  6  to  each  side 
of  the  costule,  running  to  the  cuneate, 
cartilagineous  membrane,  which  up- 
wards is  nearly   1   mm   broad. 


Kig.  23.     D.  Fendleri  (Eat,)  O,  Ktze.     Portion  of 

pinna    x    *U;     segments    X    I'l»    and    fragment 

showing    the   venation   below   the   sinus  as   seen 

from  the  upperside  X  !'(.•  (orig.  . 


Jenman  referred  Ü.  Fendleri  to  1).  oenusta  (Bull.  Bot.  Dept.  Jamaica  n,  s.  :i: 
188),  D.  oenusta  is,  however,  not  at  all  related  to  the  present  species,  easily  distin- 
guished from  it  by  venation,  pinnatifid  apex,  stellate  pubescence  and  other  characters. 


D.  K.  1).  VIdeiisk.  SelsU.  Skr.,  7.  Hække,  iiiilurvideiisk.  ug  matheni.  Alii    X.  2. 
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Subgenus  7.    CvcloSOrUS    (Link)  C.  Chr. 
Biolog.  Arbejder  tilegnede  Eug.  Warming  pag.  81.  1911. 

The  American  species  ol'  this  subgenus  are  all  biiiiniiatifid  and  closely  related 
to  each  other.  The  rhizome  is  erect  or  creephig,  ch)thed  with  lanceolate  or  ovate, 
as  a  rule  hairy  and  entire  scales.  Lamina  with  a  broad  i)ase  or  shortly  narrowed 
downwards.  Aërophore  none;  under -surface  often  glandular,  especially  on  the 
ribs.  Most  species  rather  pubescent  by  simple,  unicellular  hairs,  only  in  some  few 
species  the  longest  hairs  consist  of  2 — 3  cells,  or  some  of  the  hairs  of  the  rachis 
are  forked  from  the  very  base  if.  inst.  in  certain  forms  of  D.  oligophylla).  In  some 
species  rachis  and  the  costæ  beneath  bear  some  few  minute,  lanceolate  scales, 
which  often  bear  long  hairs  along  the  edges.  Veins  simple,  the  basal  ones  either 
connivent  to  sinus,  where  they  meet  or  more  often  are  separated  by  a  cartilagineous 
membrane  that  can  protrude  between  the  segments  as  a  projecting  apophysis,  or 
truly  united  in  the  leaf-tissue  and  sending  a  branch  to  the  sinus.  Sori  often  large, 
indusiate.  Indusium  reniform,  generally  persistent  and  pilose,  often  also  glandular. 
Sporangia  glabrous  (Ü.  Martini  excepted,  which  see). 

Cyclosorus  is  allied  to  Lastrea  and  Steiiopteris.  Its  best  characters  are  venation, 
non-decrescent  lamina  and  large,  persistent  indusia.  In  America  it  is  represented 
by  a  dozen  species,  most  of  which  are  very  variable  and  connected  by  inter- 
mediate foi-ms.  The  subgenus  is  as  a  whole  the  most  dilficult  to  deal  with  and 
several  of  the  species  can  be  distinguished  from  each  other  by  certain  characters, 
which  can  not  be  explained  by  words  or  figures  but  which  are  easily  observed  by 
the  trained  eye.  Two  of  the  species,  D.  mollis  and  0.  yongylodes,  are  not  exclusively 
American  but  widely  distributed  in  the  Old-World,  where  the  subgenus  is  richly 
developed. 


Key. 

Lamina  pinnate  only,  see  D.  pusilla  nr.  54  under  ,>!>  Lastrea. 
Lamina  bipinnatifid  : 
Basal  tertiary  veins  free    or    connivent   to   sinus,    not    normally    united 
in  the  leaf-tissue. 
2.    Rhizome  erect.     Rachis  not  scaly. 

;i    Basal  scales  broad,  thin,  yellowish  or  brown,  as  a  rule  glabrous. 
Lower   pinnæ   not    reduced.     Basal    segments    both    prolongated 

and  parallel  to  rachis 190.  D.  patens  (Sw.). 

3.    Basal  scales  narrow-acuminate,  ferruginous,  glossy,  hairy.  Lower 
pinnae  somewhat  reduced.    Basal  segments  (at  least  the  posterior 
one)  not  conspicuously  prolongated. 
4.    Pinnæ  4--6  cm   long  by   1    cm   broad,    lathcr  liriii.  191.   I),  (ioidenii  Wos. 
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4.    Pinnæ    15 — 20   cm   long   by   2 — 2'  a   cm  broad,  thinly  herba- 
ceous      199.  D.  urens  Ros. 

2.    Rhizome  creeping. 

3.    Rachis  not  or  very  indistinctly  scaly.     Basal  scales  ferruginous, 
narrow-acuminate,  as  a  rule  hairy. 
4.    Lower  pinnæ  not  shortened. 

5-  Basiscop  lower  segments  of  lower  pinnæ  not  or  slightly 
reduced.  Pinnæ  seldom  more  than  10—15  cm  long,  2  cm 
broad;  veins  6 — 10-jugate. 

6.    Veins   not   prominent  beneath.     Lower  pinnæ  not  nar- 
rowed   towards  their  base.     No   scales   on   rachis   and 

costæ 192.  D.  normalis  C.  Chr. 

6.    Veins  more  or  less  prominent  beneath.     Lower  pinnæ 
more    or    less    narrowed    towards   their    base.     Rachis 
and  costæ  beneath  often  with  small  hairy  scales. 
7.    Lamina   herbaceous   or  membranous  without  a  di- 
stinct terminal  pinna.     Veins  not  close. 
8.    Underside  decidedly  pubescent.     Cuba  and  Cen- 
tral America 193.  Ü.  augescens  (Lk.)  C.  Chr. 

8.    Underside   practically   glabrous.     Argentina    and 

Paraguay 194.  /J.  Berroi  C.  Chr. 

7.    Lamina   coriaceous  with   a  distinct  terminal  pinna. 
Veins  close,  the  lower  4  connivent  to  sinus.    Pinnæ 

generally  long  and  narrow 195.  D.  serra  (Sw.)  O  Ktze. 

5.  Basiscop  lower  segments  of  lower  pinnæ  abortive  or  per- 
fectly obsolete.  Pinnæ  up  to  50  cm  long  by  3 — 4  cm 
broad.     Veins   15 — 20-jugate,  the  lower  2 — 4  connivent  to 

sinus 196.  D.  oligophylla  Maxon. 

4.    Lower  pinnæ  shortened.     Leaf  throughout  much  hairy. 

Lamina  firm  often  coriaceous.    Habit  of  D.  patens.  198.  D.  Bangii  C.  Chr. 
5.    Lamina    thinly   herbaceous,   the  hairs  burning.     Habit   of 

D.  mollis 199.  D.  urens  Ros. 

3.    Rachis   and   stipe  densely  scaly  197.  D.  Tuerckheimii  (Donn.  Smith)  C.  Chr. 
1.    Basal  tertiary  veins  normally  united   in  the  leaf-tissue,  sending  an  ex- 
current  branch  to  the  sinus. 

2.    Sporangia  glabrous.    Aërophore  none.    No  veins  connivent  to  sinus. 
3.    Rhizome    oblique    or    short-creeping    with     narrow,    ferruginous 
scales  at  the  apex.    Costæ  beneath  without  scales.    Lamina  gene- 
rally narrowed  downwards.     Pinnæ  sessile. 

4.    Leaf  herbaceous.     Rachis  slender 200.   D.  mollis  (Jacq.)  Hier. 

4.    Leaf  firm  to  coriaceous.     Rachis  strong,  quadrangular,  very 

hairy  198.  D.  Bangii  C.  Chr. 

23* 
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3.  Rhizome  wide-creeping,  nearly  naked.  Costæ  beneath  as  a  ruh' 
with  small  scales.  Lamina  not  narrowed  downwards,  papyra- 
ceous to  coriaceous.     Pinnæ  short-stalked. 

201.  D.  gongy lodes  (Schkuhr)  O.  Ktze. 
2.    Sporangia    setose.     A    tuberculiform    aërophore    at    the    base    of  the 
pinnae  beneath.     Above  the  lowermost   anastomosing   pair   of  veins 
are  3  —  4  pairs  of  veins  connivent  to  sinus 202.  D.  Martini  C.  Chr. 


190.    Dryopteris  patens  (Sw.)  O.  Ktze.,  Rev.  Gen.  PI.  -i:  813.   1891; 
C.  Chr.  Ark.  for  Bot.  9":  31  fig.  6. 

Syn.    Pohipodium  patens  Sw.  Prod.  133.  1788;  Fl.   Ind.  occ.  1673. 

Aspidium  patens  Sw.  Schrad.  Journ.   ISOO':   34.  1801  et  auctt.  pro  parte. 

Pulypodium  arcuatum  Poir.  Enc.  ■'):  528.   1804  (Grenada.  Mus.  Paris!). 

Aspidium  stipulare  Willd.  sp.  •'):  239.   1810  (Plum.  t.  23). 

Nephrodium  stipulnre  Jenman,  Bull.  Dept.  Jam.  n.  s.  3:  93.   1896. 

Dryopteris  stipularis  Maxon,  Bull.  Torr.  Cl.  33:   198.   1906. 

Aspidium  macrourum  Klf.  Flora   lS".i3' :  365;  Mett.  Aspid.  nr.  219. 

Nephrodium  macrourum  Scott,  Gen.  ad  t.  10.  1834;  Bak.  Syn.  262. 

Nephrodium  conspersuni  Schrad.   Gott.  gel.  Anz.  lSti4:869. 

Aspidium  conspersum  Kze.  Flora  1839':  Beibl.  32. 

?  Nephrodium  pohjtrichum  Schrad.  1.  c. 

Nephrodium  dissimile  Schrad.  1.  c. 

Nephrodium  albescens  Desv.  Prod.  258.   1827  (Mus.  Paris!). 

Lastrea  Kohautiana  Pr.  Tent.  76.  1836! 

Lastrea  scabriuscula  Pr.  Tent.  75.  1836;  Epim.  35! 

Nephrodium  schizotis  Hook.  sp.  4:  107.  1862! 

Aspidium  abruptum  Mart,  et  Gal.  Mem.  Ac.  Brux.  10:  65.  1842  (f.  Fournier). 
Type  from  Jamaica,  leg.  Swartz  (S!). 

In  my  paper  on  Swartz's  type-specimens  of  ferns  (Ark.  for  Bot.  9":  28)  I 
have  proved  that  the  true  Pol.  patens  Sw.  is  synonymous  with  A.  stipulare  Willd. 
and  A.  macrourum  Klf.  The  type-specimens  are  rather  small,  while  A.  macrourum 
is  a  large-growing  torm,  and  A.  stipulare  a  form  with  the  upper  basal  segments 
very  enlarged  and  deeply  lobed,  but  there  is  no  limit  between  these  forms,  which 
agree  exactly  in  all  characters,  the  size  excepted. 

The  genuine  D.  patens  as  here  understood  can  be  distinguished  from  related 
species  by  these  three  characters:  1)  the  erect  rhizome,  2)  the  large,  ovate,  light- 
brown,  opaque,  entire  and  commonly  glabrous  scales  of  the  rhizome  and  stipe; 
generally  they  are  rather  numeious,  and  3)  by  the  basal  pair  of  segments,  which 
are  much  prolongated,  acute  and  both  parallel  to  rachis.  Otherwise  the  species 
varies  very  much  and  it  is  scarcely  possible  to  give  a  description,  which  covers  all 
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its  forms.  —  The  fasciculated  stipites  are  deciduously  hairy,  scaly  below,  strami- 
neous, the  lamina  up  to  1  m  long,  firmly  herbaceous  or  even  papyraceous,  generally 
dark-green;  rachis  quadrangular  slightly  hairy;  pinnæ  up  to  20  cm  long,  3 — 4  cm 
broad,  the  lower  ones  often  somewhat  reduced  and  reflexed,  strigosu  on  the  costæ 
above,  more  or  less  softly  pubescent  and  glandular  beneath,  especially  on  costæ 
and  veins;  segments  subacute,  as  a  rule  falcate,  the  edges  often  revolute  ;  veins  10 
to  16  to  a  side  often  somewhat  prominent  beneath,  the  lower  pair  not  meeting  at 
sinus  but  separated  by  a  cartilagineous  membrane  below  the  sinus;  sori  medial  or 
supramedial,  the  indusium  persistent,  softly  hairy  by  whitish  hairs. 

D.  patens  is  distributed  over  the  whole  tropical  America,  common  in  the 
West-Indies,  Central-America  and  South  Brazil,  apparently  rather  rare  in  Mexico 
and  the  South-American  Andes.  I  have  failed  to  find  characters  by  which  forms 
from  different  regions  may  be  distinguished  from  each  other,  f.  inst.  most  Brazilian 
specimens  agree  exactly  with  the  Central-American  ones;  below  I  describe  four 
varieties,  which  however  are  connected  with  the  type  by  intermediate  forms.  It  is 
often  impossible  to  determine  with  certainty  specimens  which  lack  rhizome  and 
lower  part  of  the  stipe. 

Specimens  from  jAfrica  and  Polynesia  are  often  determined  D.  patens;  this 
species  are  however  no  doubt  confined  to  America;  the  Polynesian  plant  is  partly 
D.  Harveyi  (Mett.),  partly  1).  Brackenridgei  (Mett.),  the  African  D.  Bergiana  (Mett.) 
and  Ü.  Gueintziana  (Mett.). 

Below  I  enumerate  some  of  the  specimens  examined,  mainly  such  which 
bear  a  collector-number. 

West-Indian  Islands:  Trinidad,  Fendler  nr.  18  (B,  W);  Herb.  Trin.  Bot.  Garden  nr.  335,  336  (Wi, 
6252  (G)  —  Grenada,  W.  E.  Broadway  nr.  1Ö23  (B);  Eggers  nr.  6478  (C,  W)  —  St.  Vin- 
cent, GuiLDiNG  nr.  746  (B),  H.  ct  G.  Smith  nr.  789  (B)  —  Barbados,  (H);  Eggehs  nr. 
7312  (W^  —  Martinique,  Sieber  nr.  354  (B);  L.  Hahn  nr.  35  (B|;  Bélanger  nr.  78  et  8U 
(B);  Père  Duss  nr.  19,  24,  221  (C),  1578  (B),  41.')0  (W);  Isert  (H)  -  Dominica,  Imray  (B); 
Eggers  (RB)  —  Guadeloupe,  LHerminier  nr.  157  (B);  Père  Duss  nr.  291  (Cj,  4030  (C), 
4031,  4035,  4038,  4041—43.  4046,  4047.  4344,  4424  (W)  —  Montserrat,  Ryan  (H)  -  Saba 
(S)  —  St.  Croix,  Eggers  (H)  —  St.  Thomas,  Eggers  nr.  455=  (B,  C);  Raunki.kr  nr.  13 
(CC)  -  Porto  Rico,  Sintenis  nr.  1975  (C),  2829,  5868  (W)  ;  Mr.  et.  Mrs.  Heller  nr.  518a, 
927  (W);  A.  A.  Heller  nr.  6343  (W);  Underwood  and  Griggs  nr.  273.  632  (W)  —  San 
Domingo,  Eggers  nr.  1866  a  (B);  Prenleloup  nr.  726  (C)  —  Haïti,  Weinland  nr.  32 
(B)  —  Jamaica,  Day  nr.  18  (B);  G.  L.  Fisher  nr.  983  (R);  Underwood  nr  2791,  2522. 
3235  (W);  Hart  nr.  316  (W);  Maxon  nr.  830,  932,  1398,  1825,  1928,  2263,  2559  (W^  — 
Cuba,  Oriente,  Wright  nr.  1002  (B,  S,  W),  2118  (W);  Eggers  nr.  4906  (R,  W);  Maxon  nr. 
3924,  4101,  4102,  4252,  4280  (W);  Prov.  Santa  Clara,  R.  Combs  nr.  284  (B);  Prov.  Habana. 
Baker  nr.  3804  (W)  -  Prov.  Pinar  del  Rio,  Palmer  et  Riley  nr.  138,  165,  346,  809  (W), 
Caldwell  et  Baker  nr.  7006  (W);  without  localitj',  E.  Otto  nr.  81  (Bj;  Linden  nr 
1396  pt.  (B). 

Bermuda:    Devonshire  Marshes,  St.  Brown  and  N.  L.  Britton  nr    84  (CCl. 

Florida:    South  of  Miami,  Dade  Co,  A.  A.  Eaton  11I|i905  (W). 

Mexico:  Dept.  Vera  Cruz,  Jicaltepec,  Tlapacoyo,  Colipa  et  Mirador.  I^iebmann  (H);  Izliuatlancillo, 
BoURGEAr  nr  2779  (H);  Misantla.  Schiede  nr.  761  (Bi:  Kerber  nr.  435  (W|;  Cordoba, 
H.  Funck  nr.  56  iW). 
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Ciuatemala:  Dept.  Alta  Verapaz,  near  the  Finca  Sepacuite,  Cook  et  CiHUiGS  iir.  656  (W),  Cubilquitz, 
V.  TCrckheim  ed.  Donn.  Smith  nr.  8051  (B,  C,  W  ;  Dept.  Retalhuleu,  San  Felipe,  .1.  Donn. 
Smith  nr.  2734  (W);  Dept.  Santa  Rosa,  Estanzuela,  Heyde  et  Lu.x  ed.  Donn.  Smith  nr.  4424 
(B,  W  ;  Zamorora.  Heyde  et  Lux  ed.  Donn.  Smith  nr.  8248  (W);  Heyde  nr.  557  (W);  Cuaji- 
niquilapa,  Heyde  et  Lux  ed.  Donn.  Smith  nr.  6289  (W);  Vicinity  of  Cacao,  H.  S  Barber 
nr.    161,   165,   179,   191    iW). 

Honduras:    San  Pedro  Sula,  C.  Thieme  éd.  Doxn.  Smith   nr.  567H  (C,  W). 

Nicaragua:    Nandaïme,  P.  Levy  nr.  3  (H). 

Costa  Rica:  Navarro,  Wercklé  (C,CC);  Rivière,  P.  Bioli.ey  nr,  44  (C);  La  Lima.  Wekcklé  (C);  Agua 
cate,  C.  Hoffmann  nr.  722  (B)  ;  Rio  Ciruelas,  Tonduz  nr.  2196  (B,  C);  Tuis,  Tonduz  nr. 
11327  (C.  W);  La  Verbena,  Tonduz  nr.  8810  (C,  W)  ;  Juan  Vinas,  Pittier  nr.  1842  (W); 
Rio  General,  Pittier  nr.  3340  W;:  Buenos  Aires.  Pittier  nr.  4851  iB,  W);  San  Francisco 
de  Guadeloupe,  Pittier  nr.  7154  (W);  Rio  Turrialba,  J  Donn.  Smitn  nr.  6901  iB  ;  Juan 
Vinas,  Cook  et  Doyle  nr.  179,  233,  243  (W);  Rio  Jirivi,  Maxon  nr.  1.S0  iW);  Meseta  central, 
Alfaro  nr.   16848  (C,   RB);  Sabanilla  de   Los  Granados,  Ai.faro  nr.   16556  bis  (RB). 

l'anama:    Maxon  nr.  4781   iWi. 

Colombia:  Santa  Marta,  H.  H.  Smith  nr.  2453  (B,  C,  Rg)  -  Moritz  nr  38.  208  (Ui,  718  (B.  C,  H  = 
A.  riparium  MoritzI. 

Venezuela:  Caracas,  Linden  nr.  199  (B);  E  Otto  nr.  424  (B)  et  alii  ;  La  Guayra,  Enoei.  nr.  20  (B)  ; 
Tovar,  Moritz  nr.  410  (B). 

Ecuador:    Lehmann  nr.  5054  (B);  Banos,  Spruce  nr.  .5303  (H,  L,  HB),  5304  (H,  RB). 

Peru:    Lima  (W);  Ruiz  (B);  Tarapoto,  Spruce  nr.  4Ü3Ü  (Kew,  L  ^  N.  schizotis  Hli.  very  typical). 

Chile:    Cuming  (hb.  Presl). 

Brazil:  Rio,  Glaziou  nr.  389  (H),  4669  (H,  H),  13353  (H);  Seli.ow  nr.  688  (Bi;  Mosen  nr.  2700,  2701, 
104,  115  (Rg);  Jelinek  nr.  185  (B);  Schenck  nr.  3783  (C):  Casaretto  nr.  2002  (C)  -  Para- 
hyba,  Göldi  (C)  —  Minas  Geraes,  Lagoa  Santa,  Warming  (Hi;  Ouro  Preto,  M.  Gomes  nr. 
2663  |C);  Claussen  nr.  136  (B,  CC)  -  Sao  Paulo,  Rio  Claro,  Löfgren  nr.  Ill  (H);  Serra  de 
Cubitao,  Lindberg  nr.  22  (B):  Sororocaba,  Mosen  nr.  3087  iRg,  S):  Serra  de  Caracal,  Mosen 
nr.  4621  (Hg);  Toledo.  Ulbricht  nr.  3  R);  Rio  Grande,  Wacket  nr.  93  IR);  Alto  da  .Serra, 
Wacket  nr.  201  (Ri  -  Parana,  Icarehy,  Dusén  nr.  6611  (Rg)  —  Sta.  Catharina,  Itapocii, 
Schwacke  nr.  12961,  12958  (C);  Passo  Mansa,  F.  Haerchen  ed.  Rosenstock,  Fil.  exsicc. 
austr.  bras.  nr.  199  (C,  R,  Rg,  W);  Haerchen  nr.  201,  203,  205,  207,  209,  210,  211,  212,  213, 
216,  217,  218  (R);  San  José,  Goltz  nr.  27  (R)  —  Rio  Grande  do  Sul,  Sta.  Cruz,  Jürgens 
ed.  Rosen,stock,  Fil.  exsicc.  austr.  bras.  nr.  81  et  85  B,  R,  Rg,  W|;  Rio  Pardc,  Jürgens  et 
Stier  nr.  36  et  239  |R);  Serra  do  Melo,  Ji  rgens  nr.  369  (R):  Porto  Alegre,  Stier  nr.  307  (R). 

Argentina:    Salto    del    Encuentro,    Rio    I^iray,    Niederlein    nr.   1929  (B)   —  Corrientes,  E.  Palmer  (W). 


Varieties  of  D.  patens. 

var.  dependens  n.  var. 

Rhizome  and  scales  as  in  the  type,  but  the  leal'  much  smaller;  stipe  20  cm 
long,  lamina  25  cm  long  by  15  cm  broad,  herbaceous,  light-green;  pinnæ  opposite, 
close  8—9  cm  long,  about  1  cm  broad,  the  basal  ones  generally  rellexed  and  some- 
what abbreviated;  upper  basal  segment  of  the  lower  pinnæ  broadly  ovate,  deeply 
lobed  and  reflexed  over  the  rachis,  the  following  ones  gradually  increasing  in  size 
to  the  middle  of  the  pinna.  Pubescence  lliin,  underside  generally  densely  glandu- 
lose  by  shining  glands.  Veins  6— 9-jugak',  the  posterior  basal  one  reaching  the 
margin  above  the  sinus.  Sori  near  the  margin,  indusia  very  sligtly  pubescent  or 
even  glabrous. 
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A  characteristic  form,  which  resembles  nol  a  little  D.  augescens,  but  it  is 
thin-leaved  and  the  rhizome  and  scales  different.  It  seems  to  be  common  in  Ve- 
nezuela and  similar  Forms  occur  in  the  West  Indies,  where  intermediate  forms 
between  the  type  and  the  variety  are  to  be  found.  Such  a  form  is  that  from  St. 
Kitts,  leg.  Breutel,  on  which  Presl  partly  founded  his  Lastrea  scabriuscala, 
which  name  I  retain  for  a   Brazilian   form. 

Venezuela:  La  Guaira.  Robinson  et  Lyon  (\V);  E.  Otto  nr.  467  (B  ;  Eggers  nr.  13245  (H);  Caracas, 
Moritz  nr.  79  (B)  et  alii;  Tovar,  Kendler  nr.  192  (Bl;  Moritz   nr.  119  et  245  (B). 

Colombia:    Lindk!  nr.  369  (B). 

Barbados:  Hariot  (C)  —  Guadeloupe,  Isert  (Hi  —  Montserrat,  Ryan  (H)  —  San  Domingo, 
Siena  del  Palo  Quemado,  Eogers  nr.  1866  ^  et  c  (B)  —  Haïti,  Marmelade,  Nasli  et  Taylor 
nr.  1294  |W)  —  .lamaica,  J.  Day  nr.  227  iB)  —  Cuba,  Linden  nr.  1936  (B). 

Guatemala:  Dept.  Santa  Rosa,  Zamorora,  Heyde  et  Lux  éd.  Donn.  Smith  nr.  3246  pt.  (W)  —  Guate- 
mala,  Donn    Smith   iir.  2463  (B;  very  small;  lamina   10  cm   long,  4  cm   broad,  glabiousl. 

var.  scabriuscula  (Pr.). 

Syn.    Lastrea  scabriuscula  Pr.  Epim.  35.   1849  (pi.)- 

AspicUum  nephrodioides  Fée,  Cr.  vase.  Br.  1:   138   lab.  46  fig.   1.   1869. 

Nol  essentially  düTerent  from  var.  dependens,  but  much  larger;  it  differs  from 
the  type  by  the  thin  texture,  light  colour  and  sparse  pubescence,  the  upper  basal 
segment  of  the  lower  pinnæ  is  nearly  always  deeply  lobed  but  not  always  very 
prolongated;  underside,  especially  on  costæ  and  costules  densely  glandular;  indusia 
thin,  flat,  rather  setose. 

Rio:  Mikan  (herb.  Prksi,!);  Glaziou  nr.  2359  (H);  Mosen  nr.  2699  (Rg,  S);  Lindman  nr.  A.  221  Rg)  — 
Minas  Gcraes,  Ouro  Preto,  M.  Gomes  nr.  3008  (C  ;  Tombadouro,  Schwache  nr.  13543  (C); 
Lagoa  Santa.  Warming  nr.  789  (H)  —  Sao  Paulo.  Santos,  Mosen  nr.  3087  (Hi. 

var.  déversa  (Kze.  pt.,  Melt.). 

Syn.    Aspidium  deuersum  Kze.  Linnaea  i'-i:  226,  299.  1850  pt.,  Mett.  Aspid.  nr.  209. 
Aspidium  patens  Link,  Fil.  sp.  100.  1841;  7  Raddi,  PI.  bras.  1:  32  tab.  48. 
Nephrodium  deversum  Ros.  Hedw.  4:}:  224.  1904. 
Dryopteris  déversa  var.  minor  Hieron.   Hedw.  46;  326.   1907. 

A.  deversum  Kze.  is  partly  D.  mollis  partly  this  variety,  which  latter  was  de- 
scribed by  Mettenius  under  the  name  A.  deversum  and  by  him  supposed  to  origi- 
nate from  Cuba;  il  was  described  after  cultivated  specimens,  which  I  have  seen 
(B),  but  I  have  not  seen  a  Cuban  specimen  resembling  it,  while  not  a  few  speci- 
mens from  South  Brazil  quite  correspond  with  the  original  one.  It  is  A.  patens 
Link,  who  quoted  the  locality:  Rio  de  Janeiro  and  Raddi's  plate.  I  also  believe 
that  this  form  is  Raddi's  A.  patens;  Raddi  says  namely:  "Indusiis  paucis  supra  pi- 
lls albidis,  sed  plerumque  nudis".  —  I  cannot  agree  with  Rosenstock  and  Hiero- 
NYMUS  in  considering  this  form  a  species  distinct  from  D.  patens;  the  var.  scabri- 
uscula connects  it  with  the  type.  I  differs  mainly  from  true  D.  patens  l)y  its 
almost  quite  glabrous  leaf  and  indusia;  the  underside  it  rather  glandulai-. 


180  128 

Rio:  Stübei.  nr.  115()  (U|;  Regneli.  nr.  'iSa  (Rg)         Minas  Geraes,  Caldas,  Mosén  nr.  2176  (H.  Rg,S): 

Lagoa  Santa,  Warming  nr.  790  (H)    -    S  ta.  Catharina,  Blumenau,  Haerchen  (Ri. 
Paraguay:    Sierra  de  Amambav,  Hassi.er  nr.   10411   (RB)  —  San  Salvador.  J.  D.  Anisits  nr.  2700  (Rg). 

D.  déversa  var.  tarapotensis  Ros.  Fedde,  Repert.  7:  298.  1909  from  Peru,  Ta- 
rapoto,  Spruce  nr.  4066  pt  (RR)  is  a  peculiar  form  with  distant  pinnæ,  the  lowermost 
pair  much  reduced;  it  belongs  scarcely  to  the  var.  déversa  (Kze.)  as  here  under- 
stood, but  may  be  named  Ü.  patens  var.  tarapotensis  (Ros.).  It  is  densely  glandu- 
lose  beneath, 

var.  lanosa  n.  var. 

A  large  form  of  the  macroura-type;  characterized  by  its  very  dense  pubescence 
of  the  veins  and  indusia;  the  hairs  are  very  long  and  the  indusia  are  perfectly 
concealed  by  a  dense  mass  of  long  white  hairs. 

Mexico;    L.   Hahn  nr.  22  (B);  Bourgeai;  sine  num.  iBi. 
Costa  Rica:  Navarro,  Wercklé  (C). 

Aspidiiim  Germani  L'Herm.;  Fée,  11  mém.  82  tab.  2;s  tig.  3  from  Guadeloupe, 
L'Herminier  (Herb.  Cosson,  Mus.  Paris!)  is  probably  a  form  of  D.  patens.  The 
specimen  seen  does  not  agree  perfectly  with  Fee's  figure  but  appears  to  be  a  young 
plant  with  very  thin  leaves  and  crenate  segments.  Certainly  the  general  habit  of 
the  plant  and  the  scales  resemble  more  D.  normalis  than  D.  patens,  but  the  rhi- 
zome is  erect.     It  must  provisionally  stand  among  the  species  dubice. 

191.    Dryopteris  Goedenii  Rosenst.,  Fedde,  Repert.  4:  296.   1907. 

Type  from  Rrazil,  Sta.  Catharina,  Rlumenau,  G.  Goeden  (R!  also  CC). 

A  rather  |)roblematic  species,  resembling  very  much  small  forms  of  D.  Bangii, 
but  the  rhizome  is  erect  and  the  lamina  not  so  decidedly  narrowed  downwards. 
The  scales  of  the  rhizome  is  like  those  of  D.  mollis. 

192.    Dryopteris  normalis  C.  Chr.  Arkiv,  for  Bol  •)":  ;u.  1910. 

Syn.    Nephrodium  patens   Jenm.    Bull.  Dept.  Jam.  n.  s.  -i:  165.    1896;   W.  Ind. 
and  Guiana  Ferns  240,  et  auctt.  (pro  parte). 
Aspidium  patens  Eaton  Ferns  N.  Amer.  t.  70  et  auctt.  (pro  parte). 

As  type  of  this  species  I  take  the  Jamaican  form,  well  described  by  Jen- 
man  and  first  rightly  understood  by  him.  He  says  (loc.  cit.):  "this  is  distinguished 
absolutely  from  all  its .  creeping  under-ground  root  stock,  upon  which  the  fronds 
are  arranged  in  a  bi-linear  series".  To  this  must  be  remarked  that  D.  augescens 
has  a  similar  rhizome. 

U.  nornialis  is  in  general  habit  very  near  small  forms  of  Ü.  patens,  and  spe- 
cimens without  rhizome  can  not  always  be  determined  with  certainty.  Besides 
the  rhizome  the  scales  show  a  constant  specific  character.  The  scales  of  the  rhi- 
zome and   the   basal   part  of  the  slipe  are  few,  mainly  confined  to  the  growing  apex 
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of  the  rhizome  ;  they  are  narrow-linear,  thin,  glossy  castaneous,  ciliated  and  hairy 
on  the  surfaces.  A  single  scale  is  generally  sufficient  for  determination.  Compared 
with  D.  patens  the  leaf  of  D.  normalis  show  some  peculiarities,  which  are  however 
not  very  constant.  The  lamina  is  rarely  over  4—5  dem  long,  gradually  narrowed 
into  the  pinnatifid  apex,  pinnæ  10 — 12  cm  long  by  VI-2—2  cm  broad,  firmly  her- 
baceous or  membranous.  Segments  acute  or  rather  obtuse,  a  little  oblique  but  not 
falcate,  the  basal  onles  generally  enlarged,  especially  the  upper  one,  which  is  pa- 
rallel to  rachis  but  rarely  lobed;  the  lower  one  as  a  rule  not  very  enlarged  and 
forming  an  angle  of  45°  with  rachis.  Upperside  glabrous  or  sparsely  pubescent, 
the  costæ  softly  hairy,  underside  rather  densely  and  softly  pubescent  on  costæ  and 
veins,  and  generally  glsindulose  by  shining  glands,  which  are  most  numerous  on 
the  veins. 

Veins  8 — 10-jugate,  not  prominent,  the  lowest  pair  meeting  at  the  sinus,  where 
they  are  not  separated  by  a  hyaline  membrane.  Sori  as  a  rule  supramedial;  indu- 
sium  shortly  pubescent. 

Although  D.  normalis  by  most  authors  is  believed  to  be  a  near  relative  of  D. 
patens  I  am  inclined  to  believe  that  it  is  more  closely  related  to  D.  mollis,  which 
it  resembles  in  the  structure  of  the  scales  and  also  in  venation;  it  is,  namely,  not 
rare  to  find  truly  anastomosing  veins  as  in  D.  mollis,  but  the  lower  pinnæ  of  D. 
normalis  are  not  gradually  reduced  as  in  D.  mollis.  To  the  other  side  D.  normalis 
is  through  D.  augescens  by  intermediate  forms  connected  with  D.  serra  and  through 
D.  Feei  with  D.  oliyophylla. 

Jenman  (W.  Ind.  &  Guiana  Ferns  240)  says  that  D.  normalis  is  distributed 
from  Florida  and  Texas  to  Brazil  and  in  the  West-Indies  from  Bermuda  and  Ba- 
hamas to  Trinidad  and  Dominica.  I  have  examined  hundreds  of  specimens  but  I 
have  seen  none  from  the  Lesser  Antilles  or  South  America.  As  far  as  I  have  lear- 
ned the  species  is  distributed  from  Porto  Rico  to  Mexico  and  Guatemala,  Texas 
and  Alabama.  It  is  rather  variable  and  below  I  describe  a  couple  of  varieties. 
Here  I  enumerate  the  more  important  collector-numbers  of  specimens,  which  I 
refer  to  the  type. 

Porto  Rico:    Mr.  and  Mrs.  Heller  nr.  82  (W);  G.  P.  Goll  nr.  120,  896,  897  (W). 

Jamaica:  Maxon  nr.  713,  1005,  1503,  1703,  1782,  2100,  2366,  2536  (W);  Underwood  nr.  128..  2568, 
2761  (W);  Fredholm  nr.  3346  (W);  Clute  nr.  100  (W);  Levison  nr  2  iRg)  ;  Day  (B). 

San  Domingo:    L.  A.  Prenleloup  nr.  724  (Cl;  M.  Fuertes  nr.  780  (B). 

Cuba:  Prov.  Habana,  Baker  and  Wilson  nr.  309  (W);  H.  Leon  nr.  142  (W);  Abarca  and  O'Donovan 
nr.  4095,  5395  (W);  van  Hermann  nr.  3304  (W);  A.  H.  Curtiss  nr  696  (W);  Baker  and 
O'Donovan  nr.  4107  (W)  —  Prov.  Santiago,  Pollard  and  Palmer  nr.  96  and  315  (W)  — 
Prov.  Pinar  del  Rio,  Palmer  and  Riley  nr.  106,  294,  624  (W|  ;  Caldwell  and  Baker 
nr.  7107  (W). 

Florida:  .S.  M.  Tracy  nr.  6630,  7632,  9142  (W);  F.  Rugel  nr.  254  (W);  Geo.  V.  Nash  nr.  840,  861 
IB,  W;;  Underwood  nr.  181  (W);  A.  H.  Curtiss  nr.  3743  (B,  W),  4810  IWI. 

Georgia:    R.  M.  Harper  nr.  1062  (W,),  1192  (B,  W  ,  1924  iW). 

Alabama:    Harper  nr.  131  (W).  ^53;^        -   -  y 

Mississippi:    S.  M.  Tracy  nr.  8634  (Wi;  J.  Donn.  Smith  nr.  672  (W).  /S^^^'o''^^  ''Ô  ^ 

D.  K.  U.  Vidensk.  Selsk.  Ski-.,  7.  Række,  nutuividensk.  oii  matheni.  Aid.  X.  2.  24  ^^  '^      <«' 

a  ■  '   '    ' 
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Louisiana:    B.  F.  Bush  nr.  26  (W)-  A.  B.  Langlois  nr.  141  (W). 

Texas:  B.  F.  Bush  in-.  146(5  (W);  Cirtiss  ed.  Baenitz,  Herb.  Americ.  nr.  860  (Sj;  E.  Palmer  nr. 
1433  (W). 

While  most  specimens  from  the  Southern  U.  S.  do  not  differ  materially  from 
the  Jamaican  type,  some  of  them  show  a  tendency  to  variation  in  the  direction  of 
D.  augescens;  they  are  often  of  a  firmer  texture,  sometimes  even  coriaceous,  and 
the  lower  pinnæ  are  sometimes  slightly  narrowed  towards  the  auricied  base.  This 
latter  character  is  still  more  pronounced  in  the  two  following  varieties. 

var.  Harpen  n.  var. 

Lower  pair  of  pinnæ  rather  reduced  and,  like  the  following  pair  conspicuously 
narrowed  toward  the  base,  the  upper  basal  segment  still  not  very  reduced.  Pinnæ 
incised  nearly  to  rachis,  the  segments  oblique,  acute,  the  edges  often  revolule.  The 
basal  anterior  vein  only  runs  to  sinus,  the  posterior  one  reaching  the  margin  about 
1  mm  above  sinus.     Sori  small,  near  the  edge;  indusium  subglabrous. 

Georgia:  Hawkinsville,  Pulaski  Co..  R.  M.  Harper  nr.  1382  (type,  W);  rocky  bank  of  Chattahonchee 
River,  Clay  Co.,  Harper  nr.  1788  (W);  near  Albany,  Douglierty  Co.,  Pollard  and  Maxon 
nr.  531  (W). 

var.  Lindheimeri  A.  Br.  pro  specie  sub  Aspidio,  ms.  in  Herb.  Berol. 

Intermediate  between  typical  D.  normalis  and  D.  augescens,  and  some  speci- 
mens could  as  well  be  referred  to  the  latter.  It  differs  from  D.  normalis  type  by 
the  firmer  texture,  the  more  distant  and  often  opposite  pinnæ,  the  lower  ones 
scarcely  reduced  bul  distinctly  narrowed  towards  their  base  as  in  the  preceding 
variety  and  in  D.  augescens;  segments  acute,  often  subfalcate;  veins  generally  some- 
what prominent  beneath,  the  Iwo  lower  ones  meeting  at  sinus;  sori  near  to  the 
edge;  in  some  specimens  some  few  small  scales  are  found  on  the  costæ  beneath, 
quite  as  in  D.  augescens,  from  which  species  it  differs  by  its  broader  pinnæ  and  by 
its  lamina  not  being  so  abruptly  narrowed  upwards. 

Texas:  F.  Lindheimer  nr.  742  (B,  type,  W),  1276  (H);  Houston,  E.  Hall  nr.  855  (W);  near  Kerrville, 
V.  Bailey  nr.  470  (W);  near  moutli  of  Pecos  River,  V.  Havard  (W);  San  Antonio,  Bexar 
Co.,  A.  A.  Heller  nr.  1835  (Wl;  near  Laredo,  E.  Palmer  nr.  1432  (W)  ;  Edwards  Co., 
R.  .1.  Hill  nr.  41  (W). 

193.    Dryopteris  augescens  (Link)  C.  Chr.  comb.  nov. 

Syn.  Aspidium  augescens  Link,  Fil.  sp.  103,  1841;  Kze.  Farrnkr.  134  tab.  59; 
Metl.  Fil.  Lips.  91. 

Originally  described  after  plants  cultivated  in  the  Botanical  Garden  ot  Berlin 
and  raised  from  spores  of  plants  collected  by  E.  Otto  in  Cuba;  Link  says  "Cara- 
cas" and  Mettenius  "Mexico",  but  Otto's  original  specimens  are  from  Cuba:  auf 
Felsen,  Via  Tumbadero  nr.  89  (B!),  with  which  Link's  original  specimens  exactly 
agree  like  several  other  specimens  from  Cuba. 
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D.  augescens  is  a  very  critical  species,  very  well  described  and  figured  by 
Kunze.  It  is  almost  exactly  intermediate  between  D.  normalis  and  D.  serra,  agreeing 
with  both  in  the  creeping  rhizome  and  the  shape  and  colour  of  the  scales.  In 
general  habit  it  resembles  Ü.  normalis,  from  which  it  differs  by  1)  the  firmer  la- 
mina, which  rather  suddenly  narrows  upwards  into  a  pinnatifid  apex  but  nol  having 
a  distinct  terminal  pinna  as  D.  serra,  2)  the  narrower  pinnæ,  about  1  cm  broad, 
the  lower  ones  a  little  narrowed  towards  the  shortly  auricled  base,  3)  the  presence 
of  small,  hairy  scales  on  the  costæ  beneath,  exactly  resembling  those  of  D.  serra, 
similar  scales  are  often  found  on  the  rachis,  4)  the  very  acute,  oblique  or  patent 
but  not  falcate,  oblong-triangular  segments  with  somewhat  revolute  edges,  and 
5)  by  the  veins  being  prominent  beneath.  —  From  D.  serra,  which  it  resembles 
very  much  in  pubescence  by  hairs  and  scales,  it  differs  by  li  the  shorter  pinnæ, 
which  are  rarely  more  than  12  cm  long,  less  acuminate  and  more  dee])ly  cut, 
2)  the  want  of  a  distinct  terminal  pinna,  3)  the  lower  basal  segment  of  most  pinnæ 
not  adnate  to  rachis,  4)  thinner  texture  and  less  prominent  costæ,  5)  the  non-falcate 
segments,  and  6)  the  basal  anterior  vein  only  running  to  sinus,  the  posterior  one 
generally  reaching  the  margin  a  little  above  the  sinus. 

—  Stipes  slightly  scaly  downwards,  rather  slender,  30-50  cm  long;  lamina  ot 
the  same  length,  fresh-  or  darkgreen;  costæ  above  more  or  less  pubescent,  the 
upperside  elsewhere  glabrous;  underside  not  glandulose.  Veins  about  8  to  a  side; 
sori  a  little  supramedial,  furnished  with  persistent,  setose  indusium. 

The  following  specimens  are  typical: 

Cuba:  Prov.  Habana,  Nazarene,  Baker  nr.  1893  (W)  ;  Puiites  Grandes,  H.  Leon  nr.  lüö  (W);  near  San- 
tiago de  las  Vegas,  Wilson  nr.  444  |W)  —  San  Antonio  de  los  Banos,  Baker  &  O'Donovan 
nr.  4132  (.W)  —  Tabureto,  E.  Otto  nr.  215  (B)  —  Prov.  Pinar  del  Rio,  Guanajay,  Earle  et 
Wilson  nr.  1511  (W);  near  Caiamito,  Palmer  et  Riley  nr.  705  (W)  —  Isle  of  Pines,  Palmer 
et  Riley  nr.  1120  (W). 

Mexico;  San  Luis  Potosi,  near  Rascon,  Edw.  Palmer  nr.  6G1  (W);  near  Taneanhuitz,  C.  et  E.  Seler 
nr.  695  (B);  Schaffner  sine  num.  (B)  —  Jalisco,  near  Guadalajara,  Ed\v.  Palmer  nr.  76  (W) 
—  Colima,  San  Marcos,  M  E.  Jones  nr.  529  (W)  —  Tamaulipas,  near  Victoria,  Edw.  Palmer 
nr.  569  (W). 

Costa  Rica:    Cartago,  J.  J.   Cooper,  ed.  J.  D.  S.  nr.  6050  (W). 

The  following  specimens  from  Bahama  Islands  resemble  very  much  D. 
serra  in  size  and  are  perhaps  belonging  to  that  species;  still  they  agree  best  with 
D.  augescens  in  most  differential  characters. 

Andros,  Niçois,  Town,  J.  and  A.  Northrop  nr.  441  (B);  Providence,  Nassau, 
J.  and  A.  Northrop  nr.  173  and  240  (B);  Rawson  W.  Rawson  (B);  Eggers 
nr.  4178  (H). 

While  the  Mexican  specimens  enumerated  above  are  very  typical  some  other 
specimens  are  scarcely  to  distinguish  from  D.  normalis  var.  Lindheimeri  ;  these  spe- 
cimens again  are  intermediate  between  the  type  and  the  larger,  common  Mexican 
fern  registered   in   my   Index   as  D.  Feei  C.  Chr.     It  is  impossible  to  me  to  distin- 
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guish   this   D.  Feci  specifically   from  /).  augescens,   as  the  two  are  connected  by  all 
intermediate  forms.     I  call  the  large  Mexican  form 

var.  puberula  (Fee). 

Syn.    Aspidhim  piiberulum  Fée,  10.  mém,  40.  1865. 
Nephrodium  puberulum  Bak.  Syn.  495.  1874. 
Dryopleris  Fed  C.  Chr.  Ind.  264.  1905. 

In  structural  characters  scarcely  different  from  D.  augescens,  but  generally 
larger:  stipe  up  to  70  cm  long,  stramineous,  glabrous,  lamina  40—60  cm  long: 
pinnæ  15 — 20  cm  long  by  2  cm  wide.  Veins  about  10,  prominent  beneath,  the 
lower  2 — 3  meeting  at  sinus,  where  as  a  rule  a  distinct  apophysis  is  to  be  found. 
Undersurface  softly  villous  and  sometimes  glandulose.  The  rhizome  is  very  long- 
creeping.     Segments  generally  very  acute  and  close. 

An  extremely  variable  variety;  1  refer  hereto  specimens  coming  very  near  to 
typical  augescens,  others  very  much  resembling  D.  normalis  and  D.  patens,  and 
others  again  which  are  not  unlike  smaller  forms  of  D.  oligophylla.  Still  1  have  no 
doubt  that  all  these  forms  must  be  referred  here  and  united  with  D.  augescens. 
The  most  difficult  problem  to  solve  is,  however,  whether  the  whole  series  of  forms 
is  to  refer  to  a  separate  species  or  ought  to  be  united  with  D.  normalis.  The  form 
from  Texas  called  D.  normalis  var.  Lindheimeri  seems  to  show  that  we  have  only 
one  very  variable  species,  which  should  be  named  D.  augescens,  but  on  the  other 
hand  it  is  unnatural  to  unite  into  a  single  species  the  typical  fcjrnis  of  D.  normalis 
and  D.  augescens,  and  I  prefer  here  to  refer  the  different  forms  to  two  species. 

It  is  interesting  to  note  that  we  here  have  another  example  of  a  series  of 
forms  which  in  their  distribution  is  quite  analogous  with  the  series  I),  opposita  — 
D.  panamensis  and  1).  Sprengelii  —  D.  Mercurii,  all  dealt  with  in  my  previous 
papers,  and  with  D.  tetragona  and  the  intricate  forms  of  it  from  Mexico  —  Central 
America.  In  all  these  series  the  first  named  species  is  found  in  the  West-Indies, 
where  it  varies  only  a  little,  while  the  second  species  is  mostly  developed  in  Cen- 
tral America,  where  it  varies  extraordinarily  and  where  some  forms  occur,  which 
scarcely  can  be  distinguished  from  the  corresponding  island-species. 

Aspidium  puberulum  Fée  was  described  after  specimens  from  Mexico,  near 
Huatusco,  Schaffner  nr.  247  part. ,  which  I  have  not  seen.  Fournier  (PI.  Mex. 
1:  95)  refer  here  some  specimens  of  the  Bourgeau  collection  which  I  have  seen  in 
the  museum  of  Paris.     With  these  specimens  agree  more  os  less  the  following; 

Mexico:  Lower  California,  Cape  Region.  Brandegee  (W);  Tres  Marias  Islands,  E.  W.  Nelson  nr. 
4316  (W);  Maltby  nr.  161  (W)  —  Cuernavaca,  Bourgkau  nr.  1318  (H)  -  Puebla,  Arsène 
nr.  1614,  1691),  1820,  1991,  2006.  2026,  2036,  2145,  2150,  2151  (RB)  -  Morelia,  Arsène 
(RB,  C)  —  Orizaba,  H.  E.  Seaton  nr.  67  (W)  —  Jalisco,  near  Guadalajara,  Rose  and  Painter 
nr.  7416  (W);  Edw.  Palmer  nr.  455  (W);  Colima,  Edw.  Palmer  nr.  1229  pt.  (W)  -  Aca- 
pulco,  Edw.  Palmer   nr.  442  (Wj  —  Tamaulipas,    near  Victoria,    Edw.  Palmer  nr.  183  and 


133 


185 


570  (W)  —    San  Luis  Potosi,  Rio  Verde,  Edvv,  Palmer  nr.  32  IW)    —   Chiapas,    near  Petapa, 
Coi.LiNS    and    Doyle    nr,    94    (\V|     —   Durango,  San   Ramon,   Edw.   Palme»  nr.   I24'l2  |W)   — 
Morelos,  near  Cuernavaca,  Rose  and  Painter  nr.  1U23'2  (W). 
Guatemala:    Depart.  Jzabal,   Livingston,  W.   A.    Kellerman   nr.  5082   (W)    —    Cuajiniquilapa,   Depart. 
Santa  Rosa,  2500,  Heyue  et  Lii.\  ed.  J.  D.  S.  nr.  0289  (B,  C,  Wj. 


var.  geropogon  (Fée). 

Syn.    Aspidinm  geropogon  Fée,  10.  mém.  app.  1865. 

Dryopteris  geropogon  C.  Chr.  Ind.  267.   1905. 
Differs   from   var.  puberula   only   by   tlie   almost  glabrous  frond  and  perfectly 
glabrous  indusia. 


Mexico:    Galeotti  nr.  6311  (Herb.  Paris)  —  Cuernavaca,  Houbgeau  nr.  1319  (H,  Herb.  Paris) 
Liebmann  (H). 


Lobani, 


194.    Dryopteris  Berroi  n.  sp.  —  Fig.  24. 

Type  from  Uruguay,  in  locis  umbrosis  ad  ripam  San  An- 
tonio, leg.  M.  B.  Berro  nr.  5243  (CC). 

Rhizomate  repente  paleis  brunneis  sparse  onusto.  Stipitibus 
4 — 6  dem  longis,  straniineis,  glabris.  Lamina  4 — 5  dem  longa,  her- 
bacea  vel  membranacea,  gramineo-viridi,  rachi  costisque  subtus 
sparse  pubescentibus  exceptis  glabra,  bipinnatiüda.  Pinnis  sessilibus, 
suboppositis,  15 — 18  cm  longis,  1'/l' — 2  cm  latis,  longe  acuminatis, 
basalibus  vix  reductis,  versus  basin  parum  attenuatis,  ad  alam  2  —  3 
mm  latam  pinnalifidis.  Laciniis  falcalis,  aculis,  integris,  marginibus 
revolutis.  Venis  simplicibus,  10—  14-jugis,  subtus  prominentibus, 
basalibus  ad  apophysem  callosam  distinctam,  saepe  acutam  excur- 
rentibus.  Soris  supramedialibus  vel  margin!  approximatis,  parvis; 
indusiis  persistentibus,  reniformibus,  glabris  vel  breviter  hirtis. 

Intermediate  between  D.  patens  var.  déversa  and  D.  oligophylla, 
resembling  the  former  in  size,  texture,  colour  and  nearly  glabrous 
frond,  the  latter  in  the  creeping  rhizome,  prominent  veins  and  the 
distinct  yellowish  apophysis,  which  often  resembles  a  tooth  at  the 
sinus.  I  regard  it  as  a  near  relative  of  D.  oligophylla,  like  a  very 
reduced  form  of  that  species.  The  lower  segments  of  the  lower 
pinnæ  are  in  large  specimens  rather  reduced  but  never  to  the 
same  extent  as  in  D.  oligophylla;  the  basal  segments  of  the  middle 
and  upper  pinnæ  are  a  little  prolonged.  I  have  found  on  the 
costæ  beneath  some  minute  scales,  which  resemble  those  of  D. 
oligophylla.     The  rachis  and  costæ  are  straw-coloured. 

I  refer  here  the  following  specimens: 


'^^:fe^ 


Uruguay:    Bebro  nr.  B  iC  =  nr.  5243  of  my  collection) 
VALETA  ur.  2025  (C;. 


Frej'  Bentos,  Arecha- 


Fig.  24. 
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Argentina:     Misiones,    Loreto,    Ekman    nr.    10   (Rg,   S);    Bonpland,   Ekman    nr.    11   iS)  —  Alta   Graecia, 

Prov.  Cordoba,  Th.  Stuckert  nr.  2005  (C). 
Paraguay:    Arroyo  Fogatingo-rai  and  San  Salvador,  J.  D.  Anisits   nr.  2700  (B,  W  —  a  form  of  thinner 

texture  and  veins  8— 9  jugate). 

195.   Dryopteris  serra  (Sw.)  O.  Ktze.  Rev.  Gen.  PI.  2:  813.  1891; 

C.  Chr.  Ind.  291  pt. 

Syn.    Polypodhim  serra  Sw.  Prod.  132.  1788;  Fl.  Ind.  occ.  1665. 

Aspidium  serra   Sw.    Schrad.   Journ.   ISOO"-':   33.    1801;   Melt.   Asp.    n.  226 
(C.  Chr.  Ark.  for  Bot.  D"  :   34  fig.  9  et  tab.  2  fig.  1,   illustrating  the 
type-specimen). 
Nephrodium  serra   Desv.;   Bak.   Syn.   289;   Jenm.   Bull.   Dept.   Jam.  n.  s. 
:i:   164. 

Type  from  Jamaica  leg.  Swartz  (S!). 

In  its  typical  form  a  most  distinct  species  characterized  by  its  hard,  coriaceous 
texture,  long  and  narrow  pinnæ  and  a  distinct  terminal  pinna.  The  type-specimen 
belongs  to  a  small  form  with  a  proportionally  very  long  terminal  pinna  and  only 
6—8  pairs  of  lateral  pinna,  but  the  species  grows  much  larger.  The  dimensions 
of  the  largest  specimen  seen  from  Jamaica  are:  stipe  130  cm  long,  over  1  cm 
thick  at  base,  lamina  about  1  m  long,  about  40  pairs  of  lateral  pinnæ,  which  are 
25  cm  long  by  8  mm  wide,  the  terminal  pinna  17  cm  long;  this  large  form  does 
not  differ  otherwise  from  the  Swartzian  type.  —  Rhizome  creeping  rather  densely 
clothed  by  hairy  scales.  Stipe  and  upper  surface  of  the  light-green  lamina  glabrous, 
rachis  deciduously  and  shortly  puberulous  by  thin  hairs,  which  are  often  furcate, 
and  very  sparsely  furnished  with  small  scales.  The  very  prominent  stramineous 
costæ  and  veins  beneath  rather  densely  woolly-pubescent  and  the  costæ  moreover 
clothed  by  rather  numerous,  very  narrow  and  thin  ciliated  scales.  Pinnæ  scaicely 
reduced  towards  the  base,  sessile,  the  upper  basal  segment  about  1  mm  remote 
from  the  lower  one  adnate  to  rachis,  very  acuminated  towards  the  apex,  regularly 
and  sharply  serrated,  most  deeply  at  the  middle.  Teeth  triangular,  the  edges 
revolute,  those  of  the  lower  part  of  the  lower  pinnæ  often  nearly  obsolete.  Veins 
very  close,  prominent  beneath,  stramineous,  7  12-jugate,  the  lower  2  —  4  connivent 
to  sinus.  Sori  a  little  above  the  middle  of  the  vein,  furnished  with  a  pale  or  red- 
dish, setose,  persistent  indusium. 

D.  serra  differs  from  the  related  D.  oligophijlla  by  its  much  narrower  pinnæ, 
coriaceous  texture  and  the  terminal  pinnæ,  the  lower  pinnæ  are  never  reduced 
towards  the  base  in  the  same  manner  as  in  D.  oligophylla,  with  which  Mettenius 
and  Kuhn  united  it.  The  typical  form  is  apparently  confined  to  the  larger  islands 
and  both  the  small  and  the  large  form  are  found  in  all  islands. 

I  have  seen  the  following  specimens: 

Porto  Rico,    SiNTENis  nr.  5826  (B,  C,  S,  W),  5827  (C,  W);  Underwood  and  Griggs  nr,  ;i7  |W). 
•laniaica,    near  Troy,   Underwood  nr.  2906    W)   —    Mt.  Dialjolo,  Maxon  nr.  2330  (W)  —  Hart  nr.  2;i2 
(,W)  —  Hollymount,  Underwood  nr.  3460  iW) 
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San  Domingo:  Wright,  Parry  and  Brummel  nr.  8  (W);  H.  von  Tûrckheim  nr.  2721  (B)  —  Haïti, 
near  La  Barrière  Couchant,  Nash  and  Taylor  nr.  1075  (Wl  —  Jaeger  nr.  202  (W). 

Cuba:  Wright  nr.  923  (S,  Wi  —  Oriente,  Santa  Ana,  nortli  of  Jaguey,  Maxon  nr.  4130  (W)  —  south 
of  Jaguey,  Maxon  nr.  4169  (W)  —  Rio  Seeo,  Eggers  nr.  4726  !W)  —  Mt.  Liban,  Linden  nr. 
1904  {or  1901)    RBj. 

In  Haïti  a  form  occurs,  which  is  intermediate  between  D.  serra  and  D.  oligo- 
phylla;  pinnae  VI2  cm  broad,  incised  about  halfways  into  falcate,  very  acute  seg- 
ments;  in   texture   and   colour  it  comes  nearest  to  D.  oligophglla. 

Haiti:  Picarda  nr.  1030  (C);  Rio  Bigothon,  Eggers  nr.  3308  (C)  —  San  Domingo,  Rio  Mameges  et  Rio 
Bajabonico,  Eggers  nr.  2527  (C,  CC.  H.  W). 

In  Cuba  and  the  Bahamas  a  form  grows,  which  perhaps  belong  to  D.  serra, 
but  which  I  refer  to  D.  augescens  (see  under  that  species). 

196.    Dryopteris  oligophylla  Maxon,  Contr.  U.  S.  Nat.  Herb.  10:  489. 

1908.  —  Fig.  25. 

Syn.    Polypodium    invisum   Sw.    Prod.    133.    1788;    Fl.    Ind.    occ.  1672   (C.  Chr. 
Arkiv  for  Bot.  9";  24  fig.  3.  1910). 
Aspidium  invisum  Sw.  Schrad.  Journ.  1800-:  34.  1801  ;  Mett.  Aspid.  nr.  211. 
Nephrodium  Sloanei  Bak.    Syn.   263.  1874;  Jenman,  Bull.  Dept.  Jamaica 

n.  s.  ;i:   164;  W.  Ind.  and  Guiana  Ferns  238. 
Dryopteris  Sloanei  O.  Ktze.  Rev.  2:  813.  1891. 
Dryopteris  patens  subsp.  inuisa  C.  Chr.  Ind.  283. 

Aspidium  serra  var.  incisum  Mett.;  Krug,  Engl.  Jahrb.  24:  118.  1897. 
Type   from   Jamaica,   leg.   Swartz   (S!).  —  In    my   paper  in  Arkiv  for  Bot. 
1)"  :  24 — 25  I  have  dealt  with  the  type-specimens  of  this  species. 

Rhizome  wide-creeping  finger  thick,  clothed  with  rather  thick,  dark-brown, 
hairy  scales.  Stipites  at  distances  of  5  —  6  cm,  slightly  scaly  at  base,  glabrous  or 
finely  pubescent,  1  cm  thick,  often  over  1  cm  high.  Racliis  glabrous  or  more  or 
less  pubescent.  Lamina  1 — 2  m  long,  membranous,  chartaceous  or  coriaceous; 
pinnæ  rather  numerous,  up  to  5  dein  long,  3 — 4  cm  broad,  the  lower  ones  scarcely 
reduced,  short-stalked,  upper  ones  sessile,  long  acuminate,  the  lower  2—3  pairs 
attenuated  towards  the  base,  incised  to  a  narrow  wing  into  subfalcate  or  oblique 
entire,  acute  segments  with  acute  sinuses  between,  the  lower  ones  of  the  lower 
pinnæ  gradually  reduced,  those  of  the  basiscop  side  abortive  and  often  entirely 
obsolete.  Surfaces  eglandulose,  glabrous  or  more  or  less  pubescent,  especially  on 
the  ribs;  minute  hairy  scales  are  often  to  be  found  on  the  costæ  beneath.  Veins 
15—20  to  a  side,  simple,  prominent  beneath;  the  lower  2 — 4  run  together  to  a 
callose  membrane,  which  often  forms  an  apophysis  beyond  the  sinus.  Sori  rather 
small,  about  medial,  furnished  with  large,  persistent,  glabrous  or  pubescent  indusia. 
This  very  large  species  is  a  near  relative  of  D.  serra,  with  which  Mettenius 
united  it,  but   abundantly   different   from   D.  patens,  to  which  Baker  in  Flor.  bras. 
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referred  it.    From  D.  serra  it  differs  besides  by  size  by  the  characteristic  base  of  the 
lower    piniiaî,   tlie    lower   basiscop   segments   being   fully    obsolete.     The   species   is 

distributed  over  the  the  whole  tropical  America,  but 
the  specimens  from  different  regions  do  not  agree  ex- 
actly with  the  West-Indian  type.  I  can  distinguish  the 
following  forms: 


Fig.  25.     D.  oligophylla  Ma.xoii. 

Basal  portion  of  a  lower  pinna, 

X   "Is. 


1.  typica.  The  common  Jamaican  form  is  marked 
by  its  very  characteristic  reddish  lamina  when  dried 
and  by  its  flesh-coloured  indusia,  it  is  often  quite 
glabrous  and  glossy  on  the  upperside,  some  specimens 
are  very  finely  pubescent  on  the  costæ  and  veins  be- 
neath ;  indusia  glabrous  or  minutely  pubescent.  —  With 
this  form  agree  most  specimens  seen  from  other  islands,  still  some  of  them,  espe- 
cially those  from  Porto  Rico,  are  scarcely  different  from  the  continental  form. 

St.  Thomas:  Eggehs  nr.  455<1  (B,  C)  —  St.  Kitts,  Bhitton  and  Cowell  nr.  488  (W). 

Porto  Rico:  Undekwood  and  Ghiggs  nr.  75  (W);  Sintems  nr.  411   (C,  S,  W),  2068  iB,  W),  2636  (B,  W), 

4593  (C,  W)  —  Haiti,  Picarda  nr.   1030  (C). 
Jamaica:    Maxon  nr.  1003  (W);  O.  Hansen  (Hi;    Wilson  nr.  682  (B);   Hart  nr.  201  (W);   G.  L.  Fisher 

nr.  983  (R);  Underwood  nr.  3249,  3301  (Wi. 
Cuba:    Wright  nr.  1003  (S),   3922  (S).  Valley  of  Rio  Bayamita,    Maxon   nr.   3920   (W)  —  Piuar   del   Rio, 

Mts.  near  Jaco  Jaco,  Baker  nr.  3804  (W). 

2.    var.  pallescens  C.  Chr.  n.  var. 

Syn.    Aspidium  giganteum  Moritz  msc.  non  Bl. 

The  continental  form,  differing  from  the  type  by  the  grey-green,  coriaceous 
lamina  and  the  pale  or  yellowish,  more  distinctly  hairy  indusia;  rachis  and  ribs 
beneath  more  distinctly  hairy  and  the  costæ  beneath  furnished  with  some  small, 
ciliate,  brown  scales.  It  grows  larger  than  the  West-Indian  form.  Some  of  the 
smaller  forms  are  scarcely  to  distinguish  from  /).  angescens  var.  piiberula. 

Mexico:    Angangueo,  v.  Chrismar  (B). 

Costa  Rica:  Navarro,  Wehcklé  (C);  La  Lima,  Wercklé  (C,  CC)  —  Rio  Corozal,  Golfo  Dulce,  Tonduz 
nr.  9978  =  Donn.  Smith  nr.  7214  (C,  W)  -  Canas  Gardas,  Pittier  nr.  10964  (C.  WJ  — 
Atirro,  Donn.  Smith  nr.  6900  (W)  —  Santo  Domingo  de  Golfo  Dulce,  Tonduz  nr.  10023 
(=  Donn.  Smith  nr.  7215)  (C,  W)  —  Rio  Tuirialba,  Donn.  Smith  nr.  6901  (W)  —  Meseta 
Central  de  San  José,  2000  m,  Alfaro  nr    16902  (C,  RB)  —  Veragua,  Warsewicz   iir.  47  (B), 

Panama:    Maxon  nr.  4993,  5763  (W). 

Colombia:  Santa  Marta,  H.  H.  Smith  nr.  2454  (C,  Rgl  —  Ibaqué,  Stübel  nr.  13  (B)  —  Tnlinui, 
Schmidtchen  (B). 

Venezuela:    Moritz  nr.  424  (B,  C,  H),  412  (B). 

Ecuador:    Balao,  Eggers  nr.  14660  (W);  El  Recreo,  Egoers  nr.  15037  (Wj. 

;5.    var.  lutescens  C.  Chr.  n.  var. 

Smaller  than  the  preceding  variety,  as  a  rule  yellowish  green;  lower  pinnæ 
less  reduced  towards  the  base. 
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IJrasilia:  Minas  Geraes,  Caidas,  Mosen  nr.  2144,  2145  (H.  L,  Rg);  Sao  Paulo.  Regnell  nr.  111.  144S 
(Rg);  WiDGREN  (S)  —  Rio  Grande  do  Sul,  .Iürgens  and  Stier  nr.  182  (R). 

4.  var.  Kunzeana  (Hook.). 

Syn.    Nephrodiiim  Kiinzeaniim  Hook.  sp.  4:  102.  1862. 
Dryopteris  Kiinzeana  C.  Chr.  Ind.  273.  1905. 

Aspidium  abriiptum  Kze.  Linnaea  9:  93.  1834  (non  Blume)  etc.,  see  Index. 

Closely  allied  to  var.  pallescens  and  certainly  not  specifically  distinct  from  D. 

oligophijlla.     Rachis   and    costæ  and  veins  beneath  densely  but  very  shortly  downy 

by   simple   or  sometimes   forked    hairs;   scales    rather  frequent  beneath.     Sori  just 

within  the  margin,  furnished  with  a  subglabrous  indusium. 

Peru:   Poeppig  (specim.  autli.  lib.  Presl,  R)    -  Tarapoto,  Spruce  nr.  406(i  (RH)         Schenke  nr.  47  (R). 
Ecuador:  Rio  Ralao,  Eggers  nr.   14r)23  ("8'high"  L|. 

5.  var.  aequatorialis  n.  var. 

Rachis,  costæ  and  veins  beneath  and  indusia  densely  but  shortly  hairy. 
Scales  on  the  costæ  beneath  rather  numerous.  Pinnæ  numerous,  about  30  to  a 
side,  rather  close,  25  cm  long  by  2  cm  broad. 

A  most  distinct  variety,  very  different  from  the  Jamaican  type  but  connected 
with  it  by  the  var.  pallescens. 

Ecuador:  Andes  quitenses,  Sodiro  (C,  bj'  Sodiro  named  Nephr.  patens)  —  Santa  .lues,  Rio  Pastaza, 
Jivaria  de  Pintuc,  Stübel  nr.  871  (B)  —  prope  Niebli,  Lehmann  nr.  5l)5;i  (R;  "Laub  friscli- 
gelbgrün)  —  Baiios  ad  fl.  Pastaza,  Spruce  nr.  52%  (RB|. 

Peru:    Schenke  1909  (R). 

Bolivia:    M.  Bang  nr.  2313  |B,  W). 

197.    Dryopteris  Tuerckheimii  (Donn.  Smith)  C.  Chr.  Ind.  299.  1905. 

Syn.    Nephrodium  Tuerckheimii  Donn.  Smith,   Rot.  Gaz.  VI:    133  tab.  11.   1887. 

Tj'pe  from  Guatemala,  Dept.  Alta  Verapaz,  near  Cohan,  leg.  H.  v.  Tuerck- 
HEiM,  ed.  J.  Donn.  Smith  nr.  704  (W!,  B);  beautiful  specimens  were  collected  at 
the  same  locality  in  1906—1907  by  the  same  collector,  nr.  II.  1200  (Wj  and  in 
the  same  region,  Tamajii,  ed.  Donn.  Smith  nr.  1568  (W). 

Perhaps  the  most  distinct  species  of  the  whole  group,  intermediate  between 
D.  patens  and  D.  oligophylla;  it  resembles  the  former  in  the  sessile  pinnæ,  which 
are  not  reduced  towards  the  base,  the  basal  segments  being  enlarged  and  the  upper 
one  often  very  large  and  lobed,  and  by  the  two  basal  veins  only  running  to  the 
sinus;  it  resembles  the  latter  by  its  creeping,  scaly,  thick  rhizome,  by  its  strong 
stems  and  coriaceous  texture;  from  both  it  differs  by  the  densely  scaly  stipe, 
rachis  and  costæ  beneath.  The  scales  are  dull-brown,  ovate  or  oblong-acuminate, 
glabrous  and  resemble  mostly  those  of  the  rhizome  of  D.  patens.  In  some  speci- 
mens the  stipe  and  rachis  are  entirely  covered  by  such  scales.  The  upper-surface  is 
slightly    pubescent,   while   the    underside  is  densely  soft-hairy  on  the   ribs  by  long, 

D.  K.  n.  Vidensk.  Selsk.  Skr  ,  7.  R.-ekke.  n.ttur\  idensk.  oft'  matliem.  Ard.  X.  *2.  25 
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whitish  hairs.  Segments  falcate  with  revolute  edges.  Veins  18-20  to  a  side.  Sori 
supraniedial,  furnished  with  a  very  densely  hairy  indusiuni.  Dimensions:  Stipe 
6—8  dem  long,  1  cm  thick;  lamina  1  m  or  more  long;  pinnæ  up  to  35  cm  long, 
3'/2  cm  broad,  but  generally  smaller. 

198.    Dryopteris  Bangii  C.  Chr.  Vid.  Selsk.  Skr.  VII.  4:  333.  1907  with  fig. 

Type  from  Bolivia,  near  Coroica,  A.  Miguel  Bang  nr.  2321  (H!,  B).  Differs 
from  all  forms  of  D.  patens  and  D.  êuoIUs  by  its  creeping  rhizome,  its  thick  qua- 
drangular, very  tomenlose  rachis,  its  whole  hairy  appearance  and  rigid  texture, 
the  lamina  is  narrowed  downwards,  and  the  venation  is  variable,  even  in  the  same 
leaf,  the  lower  veins  now  being  united,  now  free. 

To  this  species  I  now  refer  a  number  of  specimens  from  Southern  Brazil. 
Among  these  are  some  that  perfectly  agree  with  the  Bolivian  lype,  while  others 
are  more  thin-leaved  with  the  basal  veins  rather  constantly  united.  A  majority  of 
the  specimens  were  named  Dr.  patens  var.  decrescens  by  Bosenstock  (Hedwigia 
4G:  114.  1907)  and  Aspidium  conspersum  Fée,  Cr.  vase.  Br.  1;  143.  1869  (vix  Schra- 
der)  is  apparently  the  same.  Some  of  these  specimens  are  very  large,  having 
pinnæ  up  to  20  cm  long  by  2  cm  wide,  in  general  habit  very  much  resembling 
D.  patens,  from  which  species  they  differ  by  creeping  rhizome,  basal  scales  (which 
resemble  those  of  D.  mollis)  and  the  downwards  narrowed  lamina. 

This  form  can  be  named  var.  patentiformis  Bos.  —  (The  specimens  deter- 
mined by  me  during  these  last  years  are  named  on  the  labels  Dryopteris  patenti- 
formis Bos.) 

Besides  the  specimens  enumerated  by  Bosenstock  (loc.  cit.)  I  have  among 
others  seen  the  following,  all  from  Brazil: 

Minas  Geiaes,  Caldas,  Mosen  nr  2172  (H,  L,  Rg,  S),  2173  (Rg);  Lagoa  Santa,  Wahming  nr.  788  (H); 
Serra  de  Ouropreto,  Schwacke  nr.  10231  (C);  Itaculumy,  Schwache  nr.  14489  (C)  —  Rio, 
Glazidu  nr.  23G0  (H);  Blanchet  nr.  2635  (H)  —  Sta.  Catharina,  Rlumenau,  Haerchen  ed. 
RosENSrocK,  Fil.  austr.  bras.  e.\s.  nr.  198  (Rgl  —  Parana,  Sena  do  Mar,  Dusén  nr.  3725  (C) 
—  Rio  Grande  do  Sul,  Rio  Pardo,  C.  Jürgens  ed.  Rosenstock,  Fil.  austr.  bras.  exs.  nr. 
264  (B,  C,  R,  Rg,  W). 

Another  critical  form  is  that  named  D.  parasitica  var.  procurrens  by  Bosen- 
stock (Hedwigia  4G;  131.  1907)  and  distributed  by  him  in  his  Fil.  austr.  bras.  exs. 
nr.  356  (B,  Bg).  It  is  of  a  thinner  texture,  with  a  more  slender  rachis  and  the 
veins  constantly  anastomosing.  It  may  be  a  form  of  D.  mollis  with  creeping 
rhizome,  but  I  am  inclined  to  consider  this  and  several  other  critical  forms  all 
being  forms  of  a  single,  very  variable  species,  D.  Bangii. 

199.    Dryopteris  urens  Bos.  in  Fedde,  Bepert.  4:  5.  1907,  C.  Chr.,  Vid.  Selsk. 

Skr.  VII.  4:  332.  1907,  with  fig. 

Type   from   Uruguay,   Punla    Ballena,    Arechavaleta  (B)  and  Berro  (CC). 
Besembles   very   much   some   of  the   thin-leaved    forms   referred    to  under  the 
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preceding  species,  it  may  perhaps  be  l)esl  known  from  its  soft  puliescence  by  long, 
wiiitish,  shining  hairs,  which  are  said  to  burn.  Under-surface  and  indusium  glan- 
dulose,  veins  free. 

200.    Dryopteris  mollis  (Jacq.)  Hieron.  Hedwigia  46:  348.  1907. 

Syn.    Polijpodiiim  molle  Jaccj.  Coll.  3:  188.  1789;  Ic.  pi.  rar.  tab.  640. 
Dryopteris  parasitica  O.  Ktze.  ;  C.  Chr.  Ind.  282  with  synonymy. 
Nephrodiitm  qiiadrangiilare  Fée,  Gen.  308.  1850—52. 
Aspidiiim  pnrnsense  Christ,  Hedwigia  4-):  192.  1906. 
Dryopteris  Limonensis  Christ,  Fedde,  Repert.  S:   18.   1910. 

Jacquin  described  his  species  from  specimens  cultivated  in  the  gardens  of 
Schoenbrunn  and  I  have  seen  a  leaf  therefrom  in  Herb.  Sw.  (S).  In  Ark.  for  Bot. 
9":  26—28,  fig.  4 — 5.  1910  I  have  pointed  out  that  Pol.  parasiticam  L.  from  China 
can  not  be  identified  with  P.  molle  Jacq.,  which  is  that  "molle"  form  occurring  in 
Ihe  West- Indies  and  West  Africa  and  later  on  described  as  Aspidiiim  violascens 
Link,  characterized  by  the  downwards  narrowed  lamina. 

D.  mollis  is  closely  allied  to  D.  normalis;  in  size,  texture,  pubescence,  structure 
and  colour  of  the  scales  of  the  rhizome,  sori  and  other  characters  the  two  species  are 
much  alike,  but  the  rhizome  af  D.  mollis  is  obliquely  erect  or  short-creeping,  not  wide- 
creeping,  in  the  typical  forms  the  lower  2—3  pairs  of  pinnæ  are  considerably 
shortened  and  the  basal  pair  of  veins  is  truly  anastomosing.  Still  the  species  varies 
with  regard  to  the  two  last  named  characters.  The  typical  West-Indian  form  is 
rather  small,  thin-leaved  and  soft-hairy,  the  lamina  gradually  attenuate  down- 
wards, the  basal  pair  of  veins  anastomosing;  in  some  continental  forms  the  lamina 
is  not  at  all  narrowed  and,  as  a  rule,  larger,  but  otherwise  they  agree  with  the 
type.  I  have  tried  to  separate  such  forms  as  varieties  or  species  but  I  have  failed 
to  find  good  distinguishing  characters,  and  now  I  prefer  to  refer  all  the  different 
forms  to  one  species,  D.  mollis. 

D.  mollis  is  in  America  distributed  from  Alabama  to  Paraguay  and  Argentina, 
thus  of  the  same  range  as  0.  patens.  In  the  Old  World  very  similar  forms  occur, 
which  probably  must  be  referred  to  the  same  species.  The  West  African  form,  so 
common  in  Madeira,  is  exactly  identical  with  the  West-Indian  form;  the  Polyne- 
sian form  (Pol.  nymphale  Forst.)  is  somewhat  different  but  scarcely  more  so  than 
the  American  forms  diller  from  each  other. 

Below  I  enumerate  a  part  of  the  specimens  examined,  especially  such  which 
were  distributed  with  numbers.  Some  of  the  Costa  Rican  specimens  were  deter- 
mined by  Christ  as  Aspidium  prominuhim  Christ,  Bull.  L'Herb.  Boiss.  4:  656.  1896; 
Bull.  Soc.  bot.  Belg.  30:  212  =  Dryopteris  prominnla  C.  Chr.  Ind.  286,  but  they  do 
not  at  all  agree  with  the  description;  the  species  was  founded  on  Pittier  nr.  8198, 
which  I  have  not  seen;  judging  from  the  description  it  belongs  to  Goniopteris.  — 
Asp.  purusense  Christ  from  Amazonas  (Hurer  nr.  4459)  is  a  rather  common,  large 
form  with  the  upper  basal  segments  enlarged  and  lobed. 

25* 
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Üryopteris  Limonensis  Christ,  from  Costa  Rica,  A.  et  C.  Braue  nr.  273  is,  judging 
from  tlie  description,  the  typical  form  of  D.  mollis  with  the  lower  pinnnæ  reduced. 

West-Indian  Islands.  Trinidad,  Fenhler  nr.  17  (B,  W);  hb.  Trin.  Bot.  Gard.  nr.  327  (W)  —  To- 
bago, Eggeks  nr.  104  (C)  —  Grenada,  R.  V.  SHEnniNO  nr  18  (W);  Broadway  nr.  3751, 
3770  (RB)  —  St.  Vincent,  Egoers  nr.  6565  (C)  ;  H.  H.  Smith  nr.  859  (W)  —  St.  Lucia, 
Lee  (W)  —  Martinique,  L.  Hahn  nr.  466  (B);  Père  Duss  nr.  1586,  4130,  4153  (W),  4424, 
4426,  4427  (C),  4616  (W)  —  Dominica,  F.  E.  Lloyd  nr.  690,  721  (W)  —  St.  Thomas, 
Egoers  nr.  10  (C,  H,  Wl  et  alii  (H)  —  St.  Jan  (H)  —  Porto  Rico,  Underwood  and 
Griggs  nr.  909  (W);  Goll  nr.  304  (W);  Percy  Wilson  nr.  250  (W);  Sintenis  nr.  62  (S), 
1792  (C,  W)  —  San  Domingo,  Sierra  Palo  Quemado,  Eggers  nr.  18(i6  (B);  Wright,  Parry 
et  Brimmel  nr.  31  (W)  —  Haiti,  Weinland  nr.  73  (B)  —  Jamaica,  Ma.\on  nr.  1715 
(=  Underwood  nr.  2679),  2364  (W);  Underwood  nr.  1541  (W)  —  Cuba,  Oriente,  Wright 
nr.  1001  pt.  (B,  S,  W);  Santiago,  Pollard,  E.  et  W.  Palmer  nr.  63  (W);  Pinar  del  Rio, 
Palmer  et  Riley  nr.  135  (H,  W),  299,  516  (W). 

U.  S.  A.:  Alabama,  Hatclietigbee  Bluff,  Washington  Co.,  Harper  nr.  130  (W);  near  Mobile,  W.  C.  Du- 
kes (W)  —  Louisiana,  Lafayette  Co.,  A.  B.  Langlois  (W). 

Mexico:  Jalisco,  near  Guadalajara,  Pringle  nr.  8793  (B,  H,  S,  W)  -  Tepic,  E.  Palmer  nr.  1939,  1940 
(W);  J.  N.  Rose  nr.  332,'),  3326  (W);  F.  H.  Lamb  nr.  592  (W)  —  Sinaloa,  Bosario,  F.H.Lamb 
nr.  494  (W)  —  Orizaba,  Bourgeau  nr.  2363  (B,  H,  S,  W). 

Guatemala:  Dept.  Escuintla,  Concepcion,  J.  Donnell  Smith  nr.  2458,  2738  (W);  Cubilquitz,  v.  Tïrcu- 
HEiM  nr.  8357  (C). 

Honduras:  San  Pedro  Sula,  C.  Thieme  ed.  Donn.  Smith  nr.  5672B  (W);  Rio  Permejo,  C.  Thiemk  ed. 
Donn.  Smith  nr.  5698  (Wl. 

Costa  Rica:  environs  d'Alajuela,  Pittier  nr.  542  (C);  Terraba,  Pittier  nr.  3559  (W);  He  Cocos,  Pittier 
nr.  12363  (C,  W);  Ujarra,  Pittier  nr.  10566  (C,  W)  —  Navarra,  Wercklé  (C)  —  Atirro, 
Donnell  Smith  nr.  5085  (W)  —  Cartago,  J.  J.  Cooper  ed.  Donn.  Smith  nr.  6027  (W)  — 
Tuis,  TONDUZ  nr.  11331  (C);  Las  Vueltas,  Tonduz  nr.  12826  (W),  14582  (C)  —  San  José, 
Cook  and  Doyle  nr.  408  (W);  Alfaro  nr.  16898  (RB);  ühade  nr.  416  (R)  —  Sabanilla  de 
los  Granados,  Alfaro  nr.  16227  pt.  (W)  —  Rio  Scombres,  Biolley  nr.  1  (C);  Tablazo, 
Biolley  nr.  64  b  (C)  —  Rio  Tiribi,  Biollkv  nr    100  pt.  (C,  CO. 

Panama:  Boca  de  Cupe  and  Cana,  R.  S.  Williams  nr.  851,  852  (W)  —  Boeas  del  Toro,  Hart  nr.  51 
(W);  Chiriqui,  Hart  nr.  251  (W)  —  E.  Otto  nr.  17  (B). 

Colombia:    Sta.  Marta,  H.  H.  Smith  nr.  1001,  1003  (C)  —  Stübel  nr.  372  (B). 

Venezuela:  Caracas,  Moritz  nr.  114  (B)  —  Puerto  Cabello,  Karsten  nr.  143  (B)  —  La  Guaira,  Robin- 
son and  Lyon  (W). 

Guiana:    Cayenne,  Leprieur  nr.  26  (B,  W)  —  Cagnai,  Leprieur  nr.  8  (H)  -    Appun  nr.  4  (B). 

Ecuador:    Balao,  Eggers  nr.   14179  (W). 

Peru:  Tarapoto,  Spruce  nr.  4039  (RB:  rather  glandulose  throughout  =  var.  glanduligera  Ros.  Fedde, 
Rep.  7:  304.   1909). 

Galapagos  Islands:    Charles  Island,  A.  Lee  (W   —  doubtful). 

Brazil:  Amazonas,  Alto  Purus,  Huber  nr.  4459  (C)  —  Bahia,  Salzmann  (H);  Blanchet  (W)  —  Para, 
J.  v.  Hernandez  nr.  F  (W)  —  Rio,  Mosén  nr.  48'/»  (Rg,  S);  Regnell  nr.  251  (Rg);  Glaziou  nr. 
10184(H)  -  MinasGeraes,  Caldas,MosÉNnr.  2190,  2191  (Rg),  2192  (H,Rg,S),  4615  (Rg);  Regnell 
nr.  1450  (Rg,W);  Casa  da  Pedra,  Silveira  nr.  258(C)  —  Lagoa  Santa,  Warming  nr.  784  (H)  — 
Sao  Paulo,  Campinas,  A.  Heiner  nr.  522  (Rg)  —  Santos,  Mosen  nr.  3746  (Rg)  —  Rio  Grande 
do  Sul,  Rio  Grande,  Lindman  nr.  A  843  (Rg,  W);  Excolonia  Santo  Angelo.  Lindman  nr. 
A  963  (Rg);  Rio  Pardo,  C.  Jürgens,  Rosenstock,  Fil.  exsic.  austr.  bras.  nr.  356  (R,  Rg)  — 
further  numerous  specimens  from  the  southern  states  of  Brazil  in  (R). 

Argentina:    Misiones,  Posadas,  E.  L.  Ekman  nr.  4,  5,  6,  7  (Rg). 

Paraguay:  Paiaguari,  Lindman  nr.  A  3785  (Rg);  ad  flum.  Riacho  Mbopi,  Lindman  nr.  1947  (Rg)  — 
L'Assoniplioii,  Balansa  nr.  312  (S). 
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201.    Dryopteris  gongylodes  (Schkuhr)  O.  Klze.  Rev.  Gen.  PI.  i:  811.  1891; 

C.  Chr.  Ind.  268. 

Syn.    Aspidium  (goggilodusj  Schkuhr,  Kr.  Gew.  1:  193  tab.  33c.  1809. 
Aspidiiim  obtusatiim  Schkuhr  1806. 
Nephrodium   iinitum    Bak.   Syn.   Fil.   289  et  auctt.    plur.  ;    Jenman,  Bull. 

Dept.  Jamaica  n.  s.  3:   189.  1896. 
Aspidium  Pohliannm  Pr.  Del.  Prag  1:  173.  1822. 
Goniopteris  cheilocarpa  Fée,  Gen.  251.   1850—52. 
Nephrodium  paludosum  Liebm.  Vid.  Selsk.  Skr.  V.  1:  275.  1849. 

(For  other  synonyms  see  Index  Filicum). 

Type  from  Essequebo. 

In  Herb.  Swartz  (S)  I  have  seen  a  specimen  no  doubt  of  the  type  collection, 
named  by  Swartz  Aspidium  obtusatum,  under  which  name  it  was  figured  by 
Schkuhr  on  his  plate  33  c.  Later  on  Schkuhr  renamed  the  species  acknowledging 
that  it  were  not  the  original  A.  obtusatum  Sw.  Most  pteridologists  have  called  the 
species  Aspidium  (resp.  Nephrodium)  unitum  identifying  it  with  Polypodium  unitum 
L.,  but  the  species  of  Linnæus  is  said  also  to  be  the  same  as  Nephrodium  cuculla- 
tum  81.,  andj  it  is,  therefore,  best  to  let  Schkuhr's  name  stand  for  our  species, 
also  because  it  was  applied  to  the  most  common  American  form. 

D.  gongylodes  is  a  well-known  bog-fern,  found  in  almost  all  tropical  and  sub- 
tropical regions.  Its  long  creeping,  black  and  nearly  naked  rhizome,  its  papyra- 
ceous to  coriaceous  lamina,  which  is  not  narrowed  below,  its  rather  distant  and 
narrow  pinnæ  with  obtusely  rounded  lobes,  its  close  veins  with  the  two  basal  ones 
always  truly  united,  make  it  easily  recognizable  from  the  allied  species  of  this 
section,  of  which  it  is  the  nomenclaturic  type.  It  varies  mainly  in  pubescence, 
and  one  can  refer  most  of  the  American  forms  to  two  varieties,  which,  however, 
are  connected  with  intermediate  forms: 

1.  var.  glabra  Mett.  As  a  rule  quite  hairless  but  often  rather  scaly  on  the 
costæ  and  costulæ  beneath  and  most  often  more  or  less  glandulose  by  large, 
capitate  glands.  These  glands  are  often  very  numerous  on  the  costulæ  and  veins 
and  indusia  and  are  here  sessile,  and  in  some  forms  they  also  are  found  on  the 
receptacle,  intermixed  with  the  sporangia,  but  here  they  are  stalked.  In  the  com- 
mon South  Brazilian  form  described  as  Aspid.  Pohlianum  Pr.  (t.  sp.  orig.  Herb. 
Presl),  which  is  often  exindusiate,  these  glands  are,  as  a  rule,  very  numerous,  but 
they  are  also  to  be  found  in  several  specimens   from  the  West  Indies  and  Florida. 

2.  var.  hirsuta  Mett.  Lower  surface  and  indusia  rather  hairy  by  short  hairs; 
glands  absent  or  some  few  are  found,  mostly  among  the  sporangia;  the  receptacu- 
lum  is  sometimes  also  hairy.  This  form  occurs  in  Southern  Brazil,  Mexico  and  in 
the  Lesser  Antilles,  while  the  specimens  from  the  Larger  Antilles,  Florida  and 
Central  America  mostly  belong  to  var.  glabra,  which  is  the  typical  form  as  figured 
by   Schkuhr.     In    size   and  general   habit  the  two  varieties  quite  agree.     They  are 
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rather  small,  the  pinnæ  aboul  10  ini  long  l)y  1  cm  wide  with  6  8  pairs  of  tertiary 
veins.  A  more  different  form  occurs  in  Southern  Brazil  and  adjacent  countries. 
I  call  it 

var.  longipinna  nov.  var. 

It  is  much  larger  than  the  type,  having  pinnæ  up  to  40  cm  long  by  30  cm 
wide  with  about  15  pairs  of  veins;  further  it  differs  by  its  thinner  texture  and 
scarcely  raised  veins;  it  is  hairless  and,  as  a  rule,  also  eglandulose. 

D.  gongylodes  is  found  in  America  from  Florida  to  Argentina  and  from  Me.Kico 
to  Panama,  while  it  apparently  is  unknown  from  the  South  American  Andes.  In 
the  Old  World  it  occurs  in  about  all  tropical  and  subtropical  countries,  extending 
to  Japan  and  Corea.  The  South  African  form  {Aspid.  Ecklonii  Kze.)  is  nearly  quite 
identical  with  the  American  var.  glabra  and  similar  forms  are  found  in  Asia.  The 
Australian  and  Polynesian  form  originally  described  as  Nephrodhim  propinquum 
Rr.  B.,  of  which  I  have  seen  an  aulhentical  specimen  (S),  corresponds  to  the  var. 
hirsuta,  but  it  may  perhaps  be  considered  a  different  species. 

American  specimens  seen: 

Florida:  various  localities;  Curtiss  nr.  374(1  (B,  W),  67(j0  ;S,  W)  ;  Underwood  nr.  27()  W):  Donniîli, 
Smith  (W);  A.  P.  Garber  nr.  19  (W);  Mary  C.  Reynolds  nr.  187  (W). 

West-Indian  Islands:  Guadelonpe,  Duss  nr,  4058  (W)  —  Martinique,  Duss  nr.  l.")87  (W)  — 
Porto  Kico,  EüOKRs  nr.  22  (W),  457  (C);  Sintenis  nr.  6642  (C,  S.  W)  —  Jamaica',  near 
Cinchona,  Hart  (W);  Underwood  nr.  156  and  3104  (W):  Salt  Pond,  Clute  nr.  241  (W); 
Content  Gap,  D.  W.\tt  nr.  9  (RB)  —  Cuba.  Wright  nr.  IIOU  (S,  W);  Pinar  del  Rio, 
Pm.mer  and  Riiæy  nr,  331  (W). 

Mexico:    San  Antonio  Huatusco,  Liebmann  IH  =  Nephrod.  pdhidosiim  Liebm.  =  var.  hirsuta). 

Costa  Rica:  Marais  de  Matina,  Pittieu  nr.  10266,  10268  (C,  W)  -  Canas  Gardas,  Pittier  nr.  11204 
(W)  --   Rio  Surubres,  Brade  nr.  nr.  420  (R). 

Guiana:    Surinam,  Weigelt  i  Herb.  Presl)  —  French  G.,  Saüot  nr.  753  (S). 

Brazil:  Rio,  Gi.aziou  nr.  2362,  2:i63  (H)  —  S.  Paulo,  Santos,  MosÉN  nr.  3060  (Rg,  S);  Campinas, 
MosÉN  nr.  3938  (H,  Rg,  S)  —  Parana,  Icarehy,  Disen  nr.  0646  (Rg)  —  S.  Catharina,  Blu- 
menau,  Haerchen  ed.  Rosenstock,  F^il.  Bras,  austr.  nr.  88  (Rg,  W). 

Paraguav:  Guarapi,  Balansa  nr.  2193  (H)  Asuncion,  Anisitz  (S)  —  Central  Paraguay,  Th.  Morong 
nr.  250  (Wl. 

Argentina:    Misiones,  Posadas,  Ekman  nr.  9  (Rg)  -     .lujuy,  Quinta,  Rou.  E.  Fries  nr.  255  (Rg). 

var.  longipinna. 

Brazil:    Rio  Grande  do  Sul  [W]  —  San   Luzia  de  Rio  das  Velhas,  Sciiwacke  (C:. 

Uruguay:    Puerto  del  Sauce,  Berro  nr.  1250  (CCi  —  Nueva  Palmira,  Akechavaleia  nr.  402  (C). 

Paraguay:    Santa  Barbara,  Balansa  nr.  314a  (Sl. 
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Species  of  doubt  lu  I  positiou. 

202.    Dryopteris  Martini  C.  Chr.  Index  276.  1905.  —  Fig.  26. 

Syn.    Nephrodium  connexum  Kuhn;  Bak.  FI.  bras.  1-:  489.  1870;  Syn.  Fil.  502. 

Type  from  Cayenne,  leg.  Martin  (B!). 

I  have  seen  only  an  imperfect  specimen  of  this,  which  shows  it  being  a  very 
distinct  species  but  of  a  very  doubtful  position.  It  is  with  the  greatest  doubt  only 
I  place  it  here  under  Cyclosoriis;  it  could  as 
well  be  referred  to  Steiropteris.  Still  it  does  not 
resemble  at  all  any  species  of  Steiropteris,  while 
it  in  general  habit  closely  resembles  certain  forms 
of  D.  oligophylla.  It  differs  from  all  American 
species  of  Cyclosoriis  by  the  presence  of  a  cal- 
lose  aërophore  at  the  base  of  the  pinna?  beneath 
and   by   the  sporangia  being  deciduously  setose. 

Rachis  quadrangular,  finely  puberulous  by 
hamate,   deciduous  hairs.     Pinnæ   up   to   30  cm    F'S-  26.    D.  Martini  c.  Chr.    Fragment 

1  1        o  u        J  »  u  from  the  middle  of  a  pinna,  X  *li,:  sesj- 

lons  by  3  cm  broad,  papyraceous;   costæ  above  '      .  '     " 

^      -^  .  '   f   fj  '  meiits  X  I'li  (orig.). 

somewhat   strigose,   costæ  and   costulæ    beneath 

setose  by  spreading,  stiff,  unicellular  hairs;  scales  and  glands  none.  Margins  cut 
about  two-thirds  of  the  way  down  into  falcate,  acute  segments  with  the  edges 
somewhat  revolute.  Veins  simple,  about  16  to  a  side,  those  of  the  lower  4—5 
pairs  connivent  to  sinus,  below  which  is  a  narrow,  cartilagineous  and  hairy  mem- 
brane but  no  keel  extending  to  the  costa  as  in  Steiropteris,  the  lowermost  pair  of 
veins  generally  truly  united  in  the  leaf-tissue  and  sending  an  excurrent  branch  to 
the  membrane.  Sori  inframedial,  furnished  by  a  subpersistent,  reddish,  slightly 
setose  indusium.  Sporangia  with  1 — 2  short,  deciduous  hairs.  —  I  have  not  seen 
the  lower  pinnae  and  can  not  say  whether  the  basal  lower  segments  are  reduced 
or  obsolete  as  in  D.  oligophylla. 

Unknown  species  of  ,^'  Cyclosorus. 

1.  Aspidiuni  albicaiile  Fée,  8  mém.  102.  1857  —  Mexico,  Schaffner  nr.  245. 

2.  Aspidiuni  conspersoides  Fée,  1.  c.  105  —  Mexico,  Orizaba,  Schaffner  nr.  335 
and  463. 

3.  Aspidinni  pallidum  Fourn.  Mex.  PI.  1:  96.  1872;  Dryopteris  chlorophylla  C.  Chr. 
Ind.  257  —  Mexico,  Orizaba,  Bourgeau  nr.  2779  bis.  These  three  are  all,  I 
believe,  forms  of  what  I  have  called  D.  aiigescens  var.  puberula. 

4.  Aspidiuin  Orizabae  Fée,  1.  c.  104  ;  Dryopteris  Orizabae  C.  Chr.  281  —  Mexico, 
Orizaba,  Schaffner  nr.  464.   Probably  D.  oligophylla  var.  pallescens. 

5.  Aspidiuni  pauper  Fée,  1.  c.  103  —  Martinique,  Mil.  Rivoire.  A  small  form  of 
D.  patens'? 

6.  Nephrodium  oppositum  Fée  1.  c.  108  —  Martinique,  Mile.  Rivoire.  Probably 
D.  mollis. 
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8.    Nephrodiam  paiicijugum   Jenman,  Jouni.   Bol.   1S86:   270;  Dryopteris  chartacea 
C.  Chr.  Ind.  257  —  Jamaica,  Sherring. 

On  this  see  Maxon  Contr.  H.  S.  Nat.  Herb.  10:  489.  I  believe  that  the 
type-specimen  of  it  is  at  Kew,  and  I  have  seen  it.  It  is  sterile  and  undeter- 
minable. It  is  not  improbable  that  Jenman  was  right  in  considering  it  a 
young  plant  of  D.  oligophylla. 


Subgenus  8.    LcptOgramma   J.  Smith  emend.  C.  Chr. 
Biolog.  Arbejder  tilegnede  Eug.  Warming  pag.  82.  1911. 

A  small  group,  in  America  represented  by  three  species.  I  confine  it  to 
include  the  species  of  Gymnogramme  §  Leptogramtna  of  Syn.  Fil.  only  having  more 
or  less  soft-hairy  lamina,  oblong  to  linear,  exindusiate  sori  and  setose  sporangia. 
The  lamina  is  not  or  slightly  narrowed  downwards,  the  rhizome  generally  long- 
creeping,  at  apex  furnished  with  few  hairy  scales.  The  hairs  of  most  species  are 
long,  thin,  pluricellular.  In  general  habit  and  venation  the  species  resemble 
mostly  species  of  Cyclosonis,  thus  the  American  D.  pilosa  and  D.  dasyphylla,  while 
the  third  D.  polypodioides  comes  very  near  to  species  of  Goniopteris,  but  I  have  not 
found  stellate  or  forked  hairs,  which  constantly  are  to  be  found  in  species  of 
Goniopteris.  —  The  typical  species  of  Leptogvamma  is  the  common  D.  africana 
(Desv.  )  C.  Chr.  (Gymn.  tolta  Schlecht.)  from  Africa  and  Asia. 


Key. 

1.    Lamina  soft-hairy  by  long  pluricellular  hairs,  herbaceous. 

2.    Lamina   gradually   narrowed    towards   the   apex,   several    of   upper 
pinnæ  confluent  at  base.     Stipe  glabrous.     Mexico. 

203.  D.  pilosa  (Mart,  et  Gal.)  C.  Chr. 
2.    Lamina  upwards  suddenly  narrowed  into  a  pinnatifid  apex,  lateral 
pinnæ  all  free  at  base;  stipe  as  well  as  the  whole  leaf  very  hairy. 

204.  D.  dasyphylla  C.  Chr. 
1.    Lamina  practically  glabrous,  membranous.     Brazil. 

205.  D.  polypodioides  (Ratti)  C.  Chr. 


203.    Dryopteris  pilosa  (Mart,  et  Gal.)  C.  Chr.  Ind.  284.  1905. 

Syn.    Gymnogramme  pilosa  Mart,  et  Gal.  Mém.  Acad.  Brux.  lö:  27  tab.  4  fig.  1. 

Liebmann,  Vid.  Selsk.  Skr.  V.  1:    181   with  description. 
Type  from   Mexico;  Orizaba,  leg.  Galeotti   nr.  (5167  and  6268  (Mus.  Paris!). 


145 


197 


The  figure  quoted  aliove  gives  a  good  iilustralion  of  Ihe  comnioii  form  of  lliis 
characteristic  species,  which  scarcely  can  l)e  confounded  with  any  other  Mexican 
Dryopteris.  hi  general  hahil  it  resemhles  forms  of  D.  nornialis  or  of  D.  augescens, 
but  its  generally  less  cut  pinnæ,  pluricellular  hairs,  linear  to  oblong,  exindusiate 
sori  and  setose  sporangia  mark  it  at  once.  Veins  simple,  3  6  to  a  side,  the  two 
basal  ones  running  to  sinus.  Galeotti's  and  Liebmann's  specimens  belong  to  a 
small  form  having  the  most  pinnæ  confluent  at  base  and  scarcely  incised  more 
than  halfway  down  to  the  costa,  the  lower  ones  often  distinctly  reduced.  This 
form  occurs  at  altitudes  of  2 — 3000  m,  while  the 
species  at  lower  altitudes  grows  considerably  larger. 
I  have  seen  specimens  measuring  30  cm  in  length 
(lamina  only)  and  20  cm  in  breadth  and  having 
the  pinnæ  incised  two-thirds  of  the  way  down. 
Such  large  forms  are  exactly  intermediate  between 
the  typical  form  and  the  var.  procurrens.  —  D. 
pilosa  seems  to  be  confined  to  Southern  Mexico; 
I  have  seen  the  following  specimens; 

ChinanUa,  Depart.  Puebla,  Lieiimann  (H)  —  Puebia,  Arskne 
(RB,  CC)  -  Jalisco,  ne;ir  Guadalajara,  .')()0n',  Pringle 
nr  2.589  (B,  S,  Wi,  934(;  (W)  —  Morelos.  Sierra  de 
Tepoxtlan  750Ü',  Pringle  nr.  112«5  (B,  H,  W)  — 
Jalisco,  at  Rio  Blanco,  Rose  and  Painter  nr.  T.'iO'i 
(W)  —  Mexico,  Schmitz  nr.  367  (B). 


Fig.  27.     D.  pilosa   (M.  et.  G.)  C.  Chr. 

var.  procurrens    (Fée)    liak,   —    Pinna 

X  '(.=.;  segments  X  l'lj. 


var.  procurrens  (Fée)  Bak.  Syn.  Fil. 
515.  1874.  —  Fig.  27. 
Syn.    Gymnogramme  procurrens  Fée,  8.  mém. 
78.   1857. 
Gymnogramme  pilosa  var.   major  Fourii.  Mex.  pi.   1:  73.   1872. 
Dryopteris  pseiido-totta  Christ,  Bull,  l'herb.  Boiss.   II.  7  :  415.   1907. 
DitTers    from   the   type    by    its   broad   (2— 2'  i    cm)    pinnæ,    which    are   deeply 
cut,  most  of  them  free  at  base,  the  lower  ones  not  reduced,  often  shortly  petiolate. 
Veins  6  —  10  to  a  side,  often  furcate,  somewhat  prominent  beneath. 

-  Forêt  de  la  déserta  Vieja,  Hourgeau  nr.  !I21  (H,  S)  —  Ixtacciluiatl,  Purpus  nr.  1003  (W)  -  Oaxaca, 
Cerr.)  San  Felipe,  Gonzalez  et  Conzatti  nr.  711  (W)  -  Chiapas,  S.  Cristobal,  G.  Mukch 
nr.  .')  and  '2'.i  (C  . 

'204.    Dryopteris  dasyphylla  C.  Chr.  Ind.  260.  1905. 

Syn.    Gymnoyramma  villosa  Link,  Hort.  Berol.  2:  51.   1833;  Fil.  sp.   137. 

Based  on  plants  cultivated  in  Hort.  Berol.  I  have  seen  Link's  type  specimens 
(B)  and  several  others,  but  all  from  cultivated  plants.  In  handbooks  of  ferns  it  is 
said  to  be  a  Brazilian  species,  but  I  have  never  seen  a  specimen  from  Brazil.  Link, 
however,  says  (in  Fil.  sp.  137):  "Hab.  in  provincia  Caracas,  Brasilia'.'"  It  has,  I 
think,  never  been  stated,  where  the  species  grows  wild. 

1).  K.  U.  Vidensk,  Sclsli.  SUr.,  7.  Række,  iialiiivKleiisU.  os  iii;iUu'm.  Aid.    X.    2.  26 
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ü.  dasyphylln  is  closely  related  lo  D.  pilosa  var.  pubescens  and  I  have  been 
inclined  to  consider  it  the  same  plant;  still  it  is  much  more  hairy,  the  lamina 
upwards  suddenly  narrowed  into  a  pinnatifid  apex  and  with  6 — 8  pairs  of  opposite 
or  subopposite,  sessile  or  very  short-stalked  pinnæ,  about  8  cm  long  by  2',i— 2'  -> 
cm  wide,  the  lower  ones  not  reduced  but  narrowed  towards  their  base,  all  cut 
about  hallway  down  into  close,  broad  subacute  segments.  Veins  6 — 7  to  a  side, 
simple.  Sori  short,  often  nearly  round,  the  sporangia  setose.  Rachis,  costæ  and 
veins  of  both  sides  with  many  long,  soft,  pluricellular  hairs. 

2t)5.    Dryopteris  polypodioides  (Raddi)  C.  Chr.  Ind.  285.  190ô. 

Syn.    Cetenich  polypodioides  Raddi,  Opusc.  Sei.  Bologn.  3:  284.  1819;  PI.  Bras. 
1:  10  tab.  22. 
Gymnoy ramme  polypodioides  Spr.;  Bak.  Syn.   Fil.  377. 

Type  from  Brazil,  Rio,  Raddi  (nol  seen).  The  following  specimens  seen  are 
all  from  the  mountains  of  Rio  and  are  very  uniform.  Mosen  nr.  2656  (H,  Rg,  S); 
Glaziou  nr.  7252  (B,  H);  Rathbun  (W);  U.  S.  Explor.  Expedition  1838—42  (W); 
Sem.ow  (B). 

In  colour,  cutting  and  shape  of  pinnæ  very  similar  to  D.  monosora  of  the 
subgenus  Goniopteris  and  also  resembling  Ü.  ulsophilacea  of  the  subgenus  Ctenitis, 
still  very  different  by  the  oblong  to  linear  sori  and  the  setose  sporangia.  The 
creeping  rhizome  is  naked  and  the  whole  leaf  practically  glabrous,  only  the  costæ 
and  costulæ  are  finely  downy  beneath.  Lower  pinnæ  with  a  short,  cuneate,  entire 
base,  acuminate,  at  both  sides  equally  incised  about  -;:i  of  the  way  down  lo  the 
midrib  into  broad,  obtuse,  subfalcate  segments;  veins  about  10  to  a  side,  the  lower 
two  running  to  the  sinus. 


Subgenus  9.   Goiliopteris  (Presl)  C.  Chr. 
Biolog.  Arbejder  tilegnede  Eng.  Warming  pag.  83.    I  Uli. 

A  large  subgenus  including  about  sixty  good  species  and  not  closely  allied  to 
other  Dryopterides.  Its  best  and  most  constant  character  is  the  presence  of  unicellu- 
lar, forked  or  stellate  hairs.  Such  hairs  are  to  be  found  always  on  the  scales 
of  the  rhizome  and  lower  part  of  the  stipe  and  in  most  species  they  also  cover 
the  rachis,  especially  upwards  and  above,  and  the  costæ  beneath.  In  some  species 
(D.  nephrodioides  and  its  relatives)  the  rachis  is  very  densely  but  very  shortly  pul- 
verulent by  stellate  hairs,  in  others  (D.  sclerophylla.  I),  asterothrix,  D.  reptans  and 
others)  the  surfaces  (veins  and  leaf-tissue)  bear  minute  hairs  with  horizontal  bran- 
ches. The  stellate  hairs  are,  as  far  as  I  have  found,  never  sessile  hut  consist  of  a 
short    stalk,    which    bears   at    the  point  2 — 6  blanches.     The  shape  of  the  branches 
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seem  to  be  rather  confined  within  the  species  and  it  is  to  a  certain  degree  of 
value  as  specific  character.  The  branches  can  be  short  or  long,  simple  or  again 
forked  fD.  EygersiiJ,  erect  fD.  asterothrixj ,  horizontal  or  recurved  (D.  glochidiata). 
Besides  stellate  or  forked  hairs  simple,  unicellular,  longer  hairs  occur  in  most 
species;  some  few  species  are  practically  glabrous  fD.  vivipani,  D.  paucipinnataj, 
others  densely  pubescent  throughout  ^D.  curta,  Ü.  GhiesbreghtiiJ .  The  longer  hairs 
are  in  most  species  confined  to  rachis,  costæ  and  margins;  generally  the  rachis 
bears  as  well  stellate  as  simple  hairs.  Scales  are,  as  a  rule,  few  and  mostly  con- 
fined to  rhizome  and  lower  part  of  the  stipe;  rarely  small,  stellate-pubescent  scales 
are  also  found  on  rachis  and  costæ  beneath  fD.  monosora,  I),  lugubris).  Glands  as 
well  as  aërophores  are  always  absent. 

The  pubescence  is  the  main  character  of  the  subgenus,  but  the  species  show 
besides  other  characteristic  common  features,  which  can  not  be  described  so  clearly 
as  to  be  understood  easily  by  others.  Most  species  are  dark-green  or  greyish- 
green,  membranous  oi  chartaceous,  rarely  thinly  herbaceous  or  rigidly  coria- 
ceous, not  much  divided,  the  lamina  entire,  pinnatifid,  pinnate  or  bipinnatifid. 
Bipinnate  or  decompound  species  I  have  not  seen.  Several  species,  perhajjs  the 
majority,  are  proliferous  by  buds  on  the  rachis  or  the  rachis  is  prolongated  and 
rooting  at  the  apex.  The  species  of  the  section  Eugoniopteris  have  impari-pinnate 
lamina.  These  two  characters,  proliferous  leaves  and  impari-pinnate  lamina,  so 
common  within  Goniopteris,  are  unknown  or,  at  best,  very  rare  in  all  other  subgenera. 

With  regard  to  venation  the  species  vary  not  a  little,  still  a  certain  uni- 
formity can  be  pointed  out.  The  venation  is  in  correlation  to  the  degree  of  cut- 
ting. In  deeply  cut  pinnæ  the  veins,  which  nearly  always  are  simple,  are  all  free 
with  those  of  the  basal  pair  running  to  the  sinus  (f.  inst.  I),  scahra),  but  more 
often  they  are  connivent  to  sinus  i.e.  the  lower  1  —  4  pairs  of  veins  are  upcurved 
and  run  side  by  side  to  the  sinus,  below  which  they  are  very  often  separated  by 
a  cartilagineous  membrane.  It  is  often  difficult  to  state  whether  the  veins  are 
connivent  or  truly  anastomosing,  i.  e.  two  veins  being  united  into  a  single  ex- 
current  branch  (nerimtio  GoniopteridisJ.  In  several  species  both  kinds  of  venation 
can  be  found  in  the  same  leaf  Seen  from  the  underside  the  veins  often  appear 
to  be  united,  while  they,  seen  from  above,  are  found  to  be  connivent  but  running 
very  closely  side  by  side.  In  several  species  the  lower  veins  (1 — 3  pairs)  arc  con- 
stantly united,  while  other  species  (f  inst.  D.  nephrodioides)  are  very  variable  in 
venation,  some  forms  having  free,  others  of  the  same  species  anastomosing  veins. 
Within  the  second  action,  Eugoniopteris,  we  find  an  unbroken  row  from  free-veined 
forms  to  D.  Ghiesbreghtii  and  U.  meniscioides,  the  venation  of  which  is  perfectly 
meniscioid. 

The  species  are  partly  indusiate,  partly  exindusiate.  Large  indusia  are  rare 
/Ü.  paucipinnata,  Ü.  venusiaj,  in  most  species  the  indusia  are  small  and  more  or 
less  setose  by  simple  or  forked  hairs,  often  very  small  and  only  seen  in  the  young 
sori.     In  some  species  the  receptacle  bears  long  hairs  between  the  sporangia;  these 

26* 
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hairs  arc  sometimes  mislaken  for  ciiiale  indusia.  The  sporangia  of  several  species 
are  selose  by  simple  or  forked  hairs.  In  D.  asplenioides  and  others  the  head  of 
the   sporangium    is   glabrous  while  its  pedicel  is  furnished  with  a  single,  stitf  hair. 

Goniopteris  is  a  very  distinct  subgenus,  or,  I  firmly  believe,  a  very  natural 
genus,  not  nearly  related  to  the  other  subgenera,  Meniscinm  excepted.  The  relation 
between  Goniopteris  and  Meniscium  will  be  explained  under  the  latter.  Between 
the  sixty  species  dealt  with  below  there  are,  however,  two,  D.  macrotis  and  D. 
semihastata,  the  [)osition  of  which  as  members  of  Goniopteris  is  rather  doubtful. 
It  is  possible  that  these  two  species  belong  to  Cyclosorus.  I  have  not  been  able  to 
find  in  the  specimens  seen  stellate  hairs,  still  they  agree  in  colour  and  texlui'e 
with  Goniopteris  rather  than  with  Cyclosorus.  Two  other  species,  D.  glandulosa  and 
I).  Feniileri,  which  resemble  very  much  species  as  D.  nicaragnensis  and  D.  megalo- 
dus,  I  have  referred  to  Steiropteris;  thej'  differ  from  Goniopteris  in  several  minute 
characters. 

All  the  species  enumerated  below  are  exclusively  American.  The  subgenus 
is  represented  in  the  Old  World  by  two  species  only,  as  far  as  I  know,  I),  silontica 
(Pappe  et  Raws.)  C.  Chr.  from  South  Africa  and  D.  proliféra  (Retz.)  C.  Chr.  from 
Africa,  Asia  and  Australia.  The  American  species  can  be  divided  into  two  rather 
natural  sections: 

1.  Asterochlaena.    Lamina  upwards  gradually  narrowed  into  a  pinnatifid  apex. 

2.  Eugoniopteris.     Lamina    terminating    in    a    terminal    pinna     resembling    the 
lateral  ones. 

Under  the  latter  group  I  unite  into  a  small  group,  Microdictgon  P'ee,  those 
species  having  meniscioid  venation  and  connecting  Goniopteris  with  Meniscium.  Between 
the  two  sections  no  absolute  limit  is  to  be  found. 


Key. 

1.    Asterochlaena.  Lamina  entire  bipinnatifid,  upwards  gradually  narrowed 
into  a  pinnatifid  apex. 

2.    Lamina  entiri',  pinnatifid  or  with  some  few  free  |)innæ  below. 
3.    Lamina    without    free    pinnæ   below   or  casually   with   a   single 
pair  of  small  free  auricles. 

4.  Lamina  lanceolate,  crenale  or  broadly  serrulate,  scarcely 
2  cm  broad,  shortly  cuneate  at  base;  midrib,  veins  beneath 
and  indusium  setose  by  simple  hairs. 

5.    Lamina  entire  or  crenate 206.  D.  Cuniingiana  (Kze.)  O.  Ktze. 

5.    Lamina  regularly  and  broadly  serrulate  or  lobed 

207.  D.  Francoana  (Fourn.)  C.  Chr. 
4.    Lamina    broadest  above  the   middle,  often  irregularly  pinna- 
tifid, long  and  gradually  narrowed  downwards.    Costa,  veins 
beneath  and  indusium  stellato-puberulous 

210.  D.  scolopendrioides  (L.)  Ü.  Ktze. 
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.'}.    Lamina  pinnate  below  but   rarely  to  tbe  middle. 

4.    Midrib,  veins    beneatb    and    indusiiim  setose  by  long,  simple 
hairs.     Stellate  hairs  few. 

5.    Free  pinnæ  entire  or  subentire,  not  aiiricled  at  the  upper 
base. 
6.    Free  pinnæ  in   1 — 2  pairs,  auriculil'orm,   '/a — 1  em  long 

208.  D.  Skinneri  (Hk.)  O.  Ktze. 
6.    Free  pinnæ  several,  2 — 4  cm  long. 

7.    Upper  surface  (costæ  excepted)  glabrous.  Free  pinnæ 
broadlv  adnate  to  rachis.    Veins  rarelv  trulv  united. 

209.  D'  Levyi  (Fourn.)  ().   Klze. 
7.    Upper  surface  finely  pubescent.     Lower  free  pinnæ 

sessile    with    free    base.     Lower    pair    of  veins  often 

united 212.  D.   Peripae  (Sod.)  C.   Chr. 

5.    Pinnæ  lobed,  auricled  at  the  upper  base. 

222.  Ü.  Jamesoni  (Hk.)  C.  Chr. 
4.    Midrib  and  veins  beneath  stellato-puberulous;  indusium  small, 
stellatopubescent,  or  none. 

5.    Free    pinnæ   small,    entire,   the    lower    gradually    reduced 
downwards. 

(5.    Free  pinnæ  close,  numerous,  gradually  reduced  to  mere 
auricles.     Leaf  coriaceous.     Most  veins  free. 

213.  Ü.  dissinnilans  Ma.\on. 
6.    Free   pinnæ    few  (1 — 4  pairs)  and  distant.     Leaf  mem- 
branous or  chartaceous.   Veins  normally  anastomosing 
and  forming  low  meshes  along  the  midrib  of  the  lamina. 

211.  1).  yuadaliipensis  (Wikstr.)  C.  Chr. 
Ô.    Free  pinnæ  large,  serrulate,  lower  ones  not  reduced. 

227.  D.  hastata  (Fée)  Urb. 
2.    Lamina   pinnate  to  sliort  of  the  apex. 

3.    Pinnæ   entire    or    seirulate    or    shallowly    lobed,    lobes   as  a  rule 
broader  than  long. 

4.    Smaller  species.    Pinnæ  seldom  over  4  cm  long,  1  cm  broad. 
5.    Rachis  and   veins   more   or   less  stellato-puberulous,  often 
also  hairy  by  longer,  simple  hairs. 

6.    Pinnæ    entire    or    faintly    crenate,    chartaceous.     Veins 
normall}'  free.    Leaves  not  terminating  in  a  long,  rooting 
apex.     Leaf-tissue  nearly  glabrous. 
7.    Pinnæ  with  a  rounded,  cordate  base,  oblong  1  — l^'s 

cm  long,  Va  cm  broad 214.  D.  cordata  (Fée)  Urb. 

7.    Pinnæ   with   a   pair  of  acute,  spreading  auricles  at 
base,  tbe  lower  ones  graduallv  reduced. 

215.  U.  sagittata  (Sw.)  C.  Chr. 
(5.    Pinnæ  serrulate  or  lobed.     Lower  veins  anastomosing. 
7.    Surfaces,  especially  the  veins,  more  or  less  greyish- 
pubescent  by  stellate  hairs. 

8.    Lamina     herbaceous     or     membranous.      Pinnæ 
short-stalked. 
9.    Sporangia  glabrous.   Leaves  often  prolongated 

into  a  long  rooting  tail.    216.  D.  reptans  (Gmel.)  C.  Chr. 
9.    Sporangia    setose    by    forked   hairs.     Leaf  not 
proliferous.     Surfaces    densely    pubescent    by 
stellate  and  simple  hairs.  217.  D.  as/ero?/in.i- (Fée)  C.  Chr. 
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8.    Lamina  coriaceous.     Pinnæ  sessile. 

218.  D.  scleroplujUu  (Kze.)  C.  Chr. 
7.    Surfaces   hairy   on    the   veins   only,   leaf-tissue    gla- 
brous, al  least  not  pubescent  by  minute,  stellate  hairs. 

8.    Costæ  beneath  sfellato-puberulous. 

215.  I),  sagitlata  var.  tenebrica  (Jenm.). 
8.    Costæ  beneath  setose  by  simple  hairs  or  glabrous. 
9.    Pinnæ    short -stalked,     rather    deeply    lobed; 
costæ  beneath  setose.     West-Indian  species. 
10.    Veins   simple,    often    prominent    beneath. 
Leaf-tissue  glabrous;  indusium  setose. 

219.  D.  asplenioides  (Sw.)  O.  Ktze. 
10.    Veins  often  forked.  Leaf-tissue  pubescent. 

220.  D.  hernmdiana  (Hak.)  Gilb. 
9.    Pinnæ  sessile.     Soulli- American  species. 

10.    Lamina  terminating   in  a   long  pinnatifid 
apex.     Racliis  and   costæ   beneath  rather 
setulose;  upper  surface  pubescent. 
11.    Pinnæ  not  auricled  at  base. 

212.  Ü.  Peripae  (Sod.)  C.  Chr. 
11.    Pinnæ    auricled    at    base,    the    basal 
ones  reflexed. 
12.    Andes.    Veins  2 — 3-jugate.    Basal 

pinnæ  reduced.  222.  D.  Jamesoni  {Hk.)C. Chi: 
12.    Brazil.    Veins  5  — 6-jugate.    Basal 
pinnæ  scarcely  reduced. 

223.  D.   Warmingii  n.  sp. 
10.    Lamina    pinnate    to    short    of   the    apex, 
practically  glabrous  throughout. 
5.    Stellate   hairs   none,  but  racliis,  ribs  and  indusium  setose 
by  simple  hairs.     Pinnæ  auricled  at  the  upper  base. 

221.  D.  semihastata  (Kze.)  O.  Ktze. 
4.    Larger   species:   pinnæ   8  —  15  cm    long,    I'/s — 2'/-'   cm    broad, 
broadly  serrate.     Rhizome  not  creeping. 

5.  Most  pinnæ  auricled  at  llieir  upper  base,  all  sessile,  the 
lower  ones  retlexed.  Stellate  hairs  few  or  none;  upper 
surface  strigose  by  adpressed  hairs. 

6.  Under  surface  pubescent  by  short,  non-adpressed  hairs. 
Only  the  basal  pair  of  pinnæ  retlexed.  Rachis  with 
few    stellate   hairs.     Pinnæ    scarcely   more   than   5   cm 

long 223.  D.   Warmingii  n.  sj). 

(i.  Under  surface  strigose  by  adpressed  hairs.  2 — 3  pairs 
of  pinnæ   reflexed.     Stellate  hairs  none.     Pinnæ  8 — 15 

cm  long 224.  D.  macrotis  (Hk.)  O.  Ktze. 

5.    Pinnæ  not  auricled.     Stellate    hairs  on    rachis    and    often 
on  costæ  beneath.     Leaf-tissue  generally  glabrous. 
().    Lower  veins  as  a  rule  connivent  to  sinus,  rarely , united. 
7.    Most  pinnæ  sessile,  lower  ones  much  retlexed. 

230.  I),  paiicijugu  (Kl.)  C.  Chr. 
7.    Most  pinnæ  stalked,  lower  ones  scarcely  retlexed. 

228.  D.  pyramidala  (Fée)  Maxon. 
(i.    Basal    pair   of   veins    normally  united,  or  at  least  run- 
ning side  by  side  to  the  sinus. 
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7.    Lamina    teiniinatiiig    in    a    long,    hioad    pinnatifid 

apex  equal  in  length    to  the  lower  pinnate  portion. 

<S.    Upper  surface  minutely  pubescent.    Veins  about 

3-jugate,   those   of  basal    pair   the  anastomosing. 

212.  D.  Peripae  (Sod.)  C.  Chr. 
8.    Upper   surface   glabrous.     Veins    about    6-jiigate, 
the  lower  2 — 3  pairs  alternately  united. 

227.  1).  haxtata  (Fée)  Urb. 
7.    Lamina  pinnate  to  short  of  the  apex. 

8.    2—3   pairs  of  veins   alternatelv    united.     Pinnæ 

about  4  cm  broad  .  . .   264.  I),  hiicophlebia  (Christ)  C.  Chr, 
8.    Only  the    two    basal    veins    united,    the    follow- 
ing 2 — 4  connivent  to  sinus.    Pinnæ  rarely  2  cm 
broad. 

9.    Lower    pinnæ    not    or   slightly  retlexed,   more 
or  less  shortened. 

10.    Sporangia  glabrous.     No  scales  on  costa' 
beneath.     Veins  4 — 5-jugate.     Jamaica. 

225.  D.  serrulata  (Sw.)  C.  Chi-. 
10.    Sporangia  setose  by  furcate  hairs.    Small 
scales  on  the  costæ  beneath.    Veins  7—8- 
jugate.     Brazil   ....    226.  D.  anoptera  (Kze.)  C.  Chr. 
9.    Lower   2—3    pairs    of  pinnæ    much    retlexed, 

scarcely  shortened...   231.  D.  réfracta  (A.  Br.)  O.  Ktze. 
3.    Pinnæ   inci.sed    '/s  of  the  way  to  the  midrib   (lobes  longer  than 
l)road)  or  to  a  narrow  wing  to  the  costa. 

4.    Hachis  and  costæ  beneath    subglabrous  or  slightly   pul)escent 
by  short,  stellate  hairs  and  a   few    longer,    simple    hairs,    not 
densely  pulverulent  by  stellate  hairs  or  tomentose  by  simple 
hairs. 
5.    Branched  hairs  with  erect  or  horizontal  l)ranches. 

6.    Rhizome  erect  or  oblique.    Pinnæ  rarely  incised  to  the 
middle. 
7.    Most  pinnæ  sessile. 

8.    Lamina   terminating    in    a  long,  pinnatifid  apex. 
Sporangia  setose  by  branched  hairs. 

227.  D.  hastata  var.  leptocladia  (Fée). 
8.    Lamina  pinnate  to  short  of  the  apex.    Sporangia 
glabrous. 

9.    Lower  pinnæ  not  reduced.     Veins  connivent, 
not  united.     Lobes   oblique   or  falcate,  clo.se. 
Stipe  in  length  equal  to  lamina. 
10.    Lamina  not  gradually  tapering  from  base 
to  apex.     Pinnæ  few  (8 — 10-jugate). 
11.    Lower  pinnæ  with   a  short,  cuneate, 
entire  base,  not  much  retlexed. 

229.  Ü.  magdalenica  Hieron. 
11.    Lower  pinnæ  lobed  to  the  base,  much 

reflexed 230.  D.  paucijuga  (Kl.)  C.  Chr. 

10.  Lamina  gradually  tapering  from  base  to 
apex.  Pinnæ  numerous  (15 — 25  to  a 
side),  incised  to  or  above  the  middle. 

232.   D.  yeinnuilifeni   Hirron. 
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9.  Lower  1 — 3  pairs  of  pinnæ  more  or  less 
reduced.  Basal  veins  often  united.  Lobes 
patent  with  open  sinuses  between.  Pinnæ 
numerous.     Jamaica. 

1(1.  Indusium  small.  Sori  medial  or  infra- 
medial.  Veins  (5 — 8-jugate.  Pinnæ  rarely 
incised  to  the  middle.  233.  1).  usitata  (  Jenm.)  C.  Chr. 
10.  Indusium  large,  glabrous.  Sori  supra- 
medial.  Veins  10 — 12-jugate.  Pinnæ  in- 
cised above  the  middle. 

234.    D.  oenusta  (Hew.)  ().  Ktze. 
7.    Most  pinnæ  short-stalked. 

8.    Veins   all   simple,   the   lowei'  ones  conniveni    lo 
sinus,  rarely  united.     Leaf-tissue  glabrous. 

228.  D.  pyramidata  (Fée)  Maxon. 
8.    Basal    veins    united    and    the    up[)er   ones   often 
furcate.     Both  surfaces  pubescent. 

220.  D.  bermudiana  (Bak.)  Gilb, 
(i.    Rhizome  creeping.     Brazilian  species. 

7.    Pinnæ    scarcely    incised    to   the    middle,   their   base 
truncate,  hairy  beneath;  veins  (i  — 7-jugate. 

244.    D.  Schwackeana  Christ  n.  sp. 
7.    Pinnæ    incised   above   the    middle,   lower  ones  nar- 
rowed towards  the  base. 

8.    Hachis     and     costæ     beneath     without     scales. 
Lower  pinnæ  sessile,  lobed  to  the  base.. 

236.  1).  scabra  (Pr.)  C.  Chr. 
8.    Rachis    and    costæ    beneath    with    small    scales. 
Lower  pinnæ  short-stalked  with  a  short,    entire, 

cuneate  base 237.  D.  monosora  (Pr.)  C.  Chr. 

5.    Rachis    and    underside    with    erect,    anchor-shaped    hairs. 

Basal  veins  united 247.  Ü.  ancyriotlirix  Ros. 

4.    Rachis  and  costæ  beneath  densely  pulverulent  by  short,  stel- 
late  hairs,    which   are   often   intermixed   with   longer,   simple 
hairs,  or,  the  latter  predominating,  densel}'  tomentose. 
5.    Indusium    hairy  by  simple  hairs  or  glabrous.     Leaf-tissue 
of  both  sides  glabrous  or  hairy  by  simple  hairs. 
().    Indusium  setose. 

7.    Andine   species.     Rhizome  erect   (always?).     Rachis 
and  costæ  beneath  without  scales. 
8.    Rachis   (and  costæ  beneath)  without  thick,    long 
hairs,  but  densely  stellatopulverulent. 
9.    Veins  10— 16-jugate,  the  basal  ones  conniveni 
lo  sinus.  Upperside  (costæ  excepted)  glabrous. 
10.    Fertile  pinnæ  and  segments  not  contrac- 
ted; rachis  not  gemmiferous.  Most  pinnæ 

sessile 238.  Ü.  Eygersii  (Hieron.)  C.  Chr. 

10.    Fertile   pinnæ   and   segments    contracted, 
remote.  Rachis  gemmiferous.  Most  pinnæ 

stalked  239.  D.  biformata  Ros. 

9.  Veins  6  — 8-jugate,  the  basal  ones  truly  anasto- 
mosing.    Upperside  shortlv  pubescent. 

240.  1).  eciiiitaiis  (Christ)  C.  Chr. 
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<S:  Rachis  and  costæ  beneath  besides  the  mostly 
once  branched  stellate  hairs  clothed  with  thick 
hairs,  which  are  often  cleft  at  the  point.  Most 
or  all  pinnæ  sessile. 

9.  Pinnae  6- 7  cm  long  by  I'/a  cm  broad,  sessile, 
the  lowes  ones  reflexed  and  scarcely  narrowed 

towards  their  base 241.  D.  ciirtn  Christ. 

U.  Pinnæ  10 — 14  cm  long  by  2'/a-  3  cm  broad,  the 
lower  ones  not  reflexed,  narrowed  towards 
their  base. 

10.  Grass-green,  thin  leaved;  only  the  basal 
pair  of  veins  run  to  sinus;  long  hairs  of 
rachis  and  costæ  fewer,  reddish. 

242.  D.  heterotrichu  C.  Chr.  n.  sp. 
10.    Grey-green,  firm;  3— 4  lower  pairs  of  veins 
connivent    to    sinus;    long  hairs  very  nu- 
merous, thill,   rarely  reddish;    rachis    u))- 
wai'ds  very  tonientose    .   243.  D.  liigubriformi.s  Ros. 
7.    .South-Brazilian  species.     Rhizome  creeping. 

iS.  Pinnæ  4 — 6  cm  long  by  I'/s  cm  broad,  scarcelj' 
incised  to  the  middle.    Rachis  and  costæ  beneath 

without  scales 244.  D.  Schivackeana  Christ  n.  sp. 

iS.  Pinnæ  15—18  cm  long  by  2— 3  cm  broad,  incised 
above  the  middle.  Rachis  and  costæ  beneath  with 

small  scales 245.  D.  lugubris  (Kze.)  C.  Clir. 

ir>.    Indusiuni  glabrous 234.  D.  venusta  (Kze.)  C.  Chr. 

5.    Indusiuni    with   stellate    hairs,    rarely    absent.     Underside 
throughout  with  scattered,  minute,  branched  hairs. 
6.    Lamina  rigidly  coriaceous,  narrowed  downwards;  pinnæ 

4 — 8  cm  long.  Basal  veins  united.   218.  I),  scleropliylla  (Kze.)  C.  Chr. 
6.    Lamina  herbaceous  or  membranous;  lower  pinnæ  not 
shortened,  10 — 25  cm  long. 

7.    Branched    hairs   with   3—5   cm  long,  erect  or  hori- 
zontal   branches.     Sori    medial,   sporangia  glabrous. 
8.    Veins    10— 14-)ugate,     lower    ones    often    united. 
No  scales  on  rachis  and  costæ  beneath. 

248.  D.  nephrodioides  (Kl.)  Hieron. 
8.    Veins  15  — 16-jugate;   scales  on  rachis  and  costæ 

beneath 245.  0.  lugubris  var.  quadrangularis  (Fée). 

7.    Branched     hairs    of    the    underside    erect,    anchor- 
shaped   (i.  e.  with  2—3  short  recurved   branches  at 
the  top). 
8.    Sporangia   with   similar   hairs.     Veins    free,   sori 

inframedial.     Brazil 246.  D.  glochidiata  (Mett.)  n.  sp. 

8.    Sporangia  glabrous.     Basal  pair  of  veins  united. 

Andes 247.  D.   ancyriothri.v  Ros. 

Eugoniopteris.     Lamina    pinnate-liipinnatitid   with    a  terminal   pinna, 
which  in  most  species  resembles  the  lateral  ones,  in  others, it  is  larger 
and  often  hastate,  i.  e.  with  one  or  two  larger  lobes  below. 
2.    Pinnæ  without  aërophore  beneath.     Stellate  hairs  occur  always  on 

the    scales    of    the    rhizome    and    in    most    species   also    on    rachis. 

Veins  free  or  anastomosing. 

1).  K.  1).  Vitlensk.  Selsk   SUr.,  7    H;L'Ukc.  ii:iliiivid<Misk,   "«  inalhein.  Altl.  X.  2.  '^^ 
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3.  Veins  all  free  or  Ihe  lower  1 — 3  pairs  united  and  sending  an 
excurrenl  vein  towards  the  sinus;  in  some  species  the  lowermost 
pair  (rarely  the  two  lower  pairs)  is  nieniscioid,  i.  e.  the  excurrent 
branch  being  interrupted  before  reaching  the  next  pair  of  ana- 
stomosing veins. 

4.    Indusium  persistent.    Lower  veins  connivent  to  sinus,  rarely 
truly    united.      Lower    pinnæ    mostly    with    a    cuneate    base 
{D.  bifonuata  excepted). 
5.    Sori  near  the  margin. 

6.    Lamina  coriaceous,  glabrous;  pinnæ  scarcely  incised  '/.■!. 
Indusium   reniform,  whitish,  glabrous. 

251.  1).  paucipinnata  (Donn.  Smith)  Maxon. 
K.    Lamina   thinly  membranous,  hairy  on  the  ribs;  pinnæ 
incised  about  '/j.    Indusia  reniform,  athyrioid  or  asple- 
nioid   in   the  same  pinna  oi-  even  segment. 

254.  D.Schaffneri  (Fée)  C.  Chr. 
5.    Sori  medial. 

(i.    Basal    pinnæ    not    cuneate    at    base;    fertile    pinna-    antl 

segments  contracted 239.  D.  hiformald  Ros. 

f).    Basal  pinnæ    with  a   long    cuneate,    entire    base;    fertile 
pinnæ  and  segments  not  contracted. 
7.    Indusium  small,  .setose.  Veins  12—14.  Andes. 

249.  D.tristis  (Kze.)  O.  Kl/.e. 
7.    Indusium  large,  nearly  glabrous.  Veins  9 — 11.  South 

Brazil 253.  Ü.  ciineata  n.  sp. 

4.    Indusium  none  or  minute,  rarely  found. 

5.    Under   surface   without    minute   stellate   hairs    on   costulæ 
and  lea  {'-tissue. 

(5.    Lower  2 — 4  pairs  of  veins  connivent  to  sinus,  only  oc- 
casionally the  lowermost  pair  is  united. 
7.    Smaller  plant;  pinnæ  2—4  to   each    side,    serrulate. 

densely  warted  on  both  surfaces 258.  D.juruensis  u.  sp. 

7.    Larger  with  about  10  pairs  of  pinnæ,  not  or  incon- 
spicuously warted,  more  deeply  cut. 
8.    Lower  pinnæ  with    a  long  cuneate,  entire   base, 
incised   about    halfway   down;   2  pairs    of   veins 
connivent  to  sinus.  Sori  medial .  .   249.  D.  tristis  (Kze)  O.  Ktze. 
<S.    Lower  pinnæ   lobed    to    the   very    base,   scarcely 
incised  to  the  middle;  3 — 4  pairs   of  veins  con- 
nivent to  sinus.    Sori  inframedial  or  about  medial. 
9.    Rachis   upwards   and   costæ   beneath   densely 

tomentose;  upperside  strigose.   243.  D.  lugtibriforinis  Eos. 
9.    Rachis  and  costæ  beneaht  glabrous  or  nearly  so. 
10.    Leaf  papyraceous,  light-green;  costæ  and 
costules  prominent,  stramineous.     Lower 
pinnæ  not  retlexed. 

11.  Pinnæ  2  cm  broad,  crenate  or  slightly 
lobed;  veins  3 — 5  jugate.  Rachis  gem- 
miferous, glabrous.  256.  D. straminea {Bi\k.)C. Chr. 
11.  Pinnæ  3  cm  broad,  lobed  halfway 
down,  veins  12 — 18  to  a  side.  Rachis 
minutely  pubescent,  not  gemmiferous. 

250.  Ü.  nicaragiiensis  (Fourn.)  (>.  Chr. 
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10.  Leaf  thinner,  dark-green;  costæ  and  coslules 
not  stramineous.  Pinnæ  in  very  distant,  op- 
posite pairs,  the  basal  ones  reflexed. 

252.  D.  Fraseri  (Metl.)  O.  Ktze. 
B.    Basal  pair  of  veins  normally  united  ;  in  most  species  the 
next    2—3   pairs   of  veins   are   connivent   to  sinus  and 
often  alternately  anastomosing  into  a  flexuose  common- 
branch,  which  runs  to  sinus. 

7.  Pinnæ  entire,  serrulate  or  lobed  but  never  cut  '/:i 
to  the  costa.  Basal  veins  upcurved  and  anastomosing 
under  acute  angles,  the  following  pair  as  a  rule  also 
anastomosing. 

8.    Leaf  praclicallv   glabrous;    in    some    species  the 
rachis   and    costæ    beneath    are    minutely    pube- 
rulous.     Sporangia  glabrous,  or  (in  I),  obliterata) 
deciduouslv  setose. 
9.    Both  surfaces  densely  warted.  Pinnæ  2—4  to 

^  j.j(je 258.  D.  juruensis  n.  sp. 

9.    Surfaces  not  warted.    Several  pairs  of  pinnæ. 
10.    Pinnæ    entire    or    very   shallowly    serru- 
late.    Basal    veins  spring    out    from    the 
costule  1  mm  above  the  costa. 

255.  D.  vivipara  (Raddi)  C.  Chr. 
10.    Pinnæ    broadly   serrate  or  lobed  '  i  or  a 

little  more.  Basal  veins  spring  out  from 
the  base  of  the  costule  or  the  posterior 
one  from  the  costa. 

11.  Only  the  lowermost  pair  of  veins  ana- 
stomosing, or  all  free.  Rachis  gemmi- 
ferous. 

12.  Veins  4— B  jugate,  the  two  basal 
one  as  a  rule  not  united  and  not 
reaching  the  sinus. 

256.  D.slraminea  (Bak.l  C.  Chr. 
12.    Veins  8—9  jugate,   those    of  the 

basal  pair  united 257.  U.  CöhUi  n.  sp. 

11.    At  least  2  pairs  of  anastomosing  veins. 
Rachis  rarely  gemmiferous. 
12.    Terminal  pinna  small,  often  abort- 
ive.   Pinnæ   few,  wrinkled,  5—8 
cm  long.  Veins  4— 5-jugate. 

260.  D.  nigrescentia  (Jenm.)  C.  Chr. 
13.    Terminal      pinna     confluent 
with  the  upper  lateral  ones. 

227.  D.  hastata  (Fée)  Urb. 
13.    Terminal  pinna  distinct. 

259.  D.  obliterata  (Sw.)  C.  Chr. 
8.    Lamina    rather    densely    pubescent    throughout 

beneath.     Sporangia  densely  setose.  261.  D.  Rolandii   n.  sp. 
7.    Pinnæ  incised  to  the   middle   or  deeper.     Only   the 
basal  pair  of  veins  anastomosing  under  broad  angles. 
8.    Costæ  beneath  puberulous  by  stellate  hairs. 

240.  D.  eijiiitans  (Christ)  C.  Chr. 

27* 
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s.    Coslæ  beneath  setose  bv  simple  hairs. 

262.  D.  tetraijona  (Sw.)  Urban. 

5.    Under    surface    with     minute    stellate    hairs    throughout, 

especially  on  costæ  and  coslules,  but  also  on  the  leaf-tissue. 

6.    Terminal  pinna  stalked,  distinct.     Pinnæ  incised  '/:i  or 

deeper;  as  a  rule  the  lowermost  pair  of  veins  only  are 

anastomosing  under  a  broad  angle. 

263.  Ü.  megalodiis  (Schkuhr)  Urb. 
6.    Terminal  pinnæ  confluent  with  the  upper  lateral  ones, 
which  are  adnate  to  rachis.     Pinnæ   broadly   serrulate 
(lobes   scarcely    longer    than   broad).     2  —  3  pairs  of  al- 
ternately united  veins 264.  Ü.  leucophlebia  iChrist)  C.  Chr. 

3.    Microdicti/on.     3—10    pairs    of    meniscioid    veins.     Pinnæ    entire 
or   crenate,    seldom    shallowly    lobed,    mostly    more   than    4  cm 
broad. 
4.    Lamina  beneath  more  os  less  soft-hairy. 

5.    Veins  6 — 8-jugate,  the  3 — 4  lower  pairs  meniscioid.     Spo- 
rangia when  young  setose 265.  D.   Poiteana  (Bory)  Urban. 

Ô.    Veins    10— 12-jugate,    8 — 10    pairs    meniscioid.     Sporangia 
glabrous.     Lamina  densely  soft-hairy. 

267.  D.  Ghiesbreghlii  fLind.)  C.  Chr. 
4.    Lamina  glabrous.     Meniscioid   veins  several. 

5.    Pinnæ    narrowed    from    llic    middle    to    base,    crenate    or 

serrulate 266.  Ü.  meniscioides  (Liebm.)  C.  Chr. 

;i.  Base  of  pinnæ  subcordate.  Pinnæ  entire  .  268.  D.  ensifonnis  n.  sp. 
2.  Pinnæ  with  an  acute  or  obtuse  aërophore  at  the  base  beneath. 
Stellate  hairs  none.  Several  pairs  of  veins  connivent  to  a  cartila- 
gineous  membrane  below  the  sinus,  the  opposite  pairs  not  anasto- 
mosing, but  two  subsequent  veins  of  the  same  side  of  the  costule 
generally  united  near  the  membrane;  see  D.glandulosa  and  D.  Fend- 
leri  under  §  Steiropteris. 


1    Asterochlaena  c.  chr. 

Biolog.  Arbejder  tilegnede  Eug.  Warming  84.  1911. 
206.    Dryopteris  Cumingiana  (Kze.)  O.  Ktze.  Rev.  2:   812,   1891     C.  Chr.  Ind.  260. 

Syn.    Aspidium  Cumingianam   Kze.  Farrnkr.   1:    17   tab.  9  fig.  2.   1840. 

Nephrodium  Cumingiaiuim  J.  Sm.  Hot.  Voy.  Heral     237  lab.  50.  1854. 

Type  from  Panama,  leg.  Cuming  nr.   1123  (Kew!  a  small  leaf  only). 

Apparently  a  very  distinct  species,  well  figured  on  the  plates  quoted,  still  it 
is  possible  thai  it  and  the  following  species  are  forms  of  one  species.  D.  Cumingi- 
ana is  less  hairy,  the  lamina  faintly  crenate  and  1—2  veins  generally  joint  alter- 
nately the  excurrent  branch  from  the  united  basal  veins.  It  appears  to  be  a  rare 
species,  which  is  not  found  in  the  large  recent  collections  from  Panama. 
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207.   Dryopteris  Francoana  (Founi.)  C.  Chr.  Biolog.  Arh.  tilegn.  Eug.  Warming 

84.  1911.   -  Pig.  28a. 
Syn.    Aspidiiini  Fraiicounum  Fouin.   Bull.  Soc.   Fr.   19:  255.    1872. 
Nephiodiiim  stenophiilluiu  Bak.  Jouin.    Bol.   1884:  363. 
Nephrodiiim  Harrisoni  Bak.  Ann.  of  Bot.  ö:  326.   1891. 
Dryopteris  Harrisoni  C.  Chr.  Ind.  269.   19U5. 
Polijpodinm  suhinteijrum  Bak.  Journ.  Bol.   1877:   104. 

Nephrodiiim  subinteyrum  Sodiro,  Rec.  54.   1883;  Cr.  va.sc.  (|iiit.  263.   1893. 

Dryopteris  subintegra  C.  Chr.  Ind.  296.   1911. 

T  y  p  e  trom  Nicaragua:  Chontales,  leg.  P.  Levy  nr.  506  (  Herb.  Cosson,  Mus.  Pa ris  !  1. 

Differs    from    the    preceding    species,    its   only    near   relative,    by    its    regularly 

lobed   lamina   and   by  the  basal  veins  being  much  ascending  and  not  always  truly 

united:    also  it  grows  much  larger;    I   have  seen  leaves  measuring  40  cm  in  length 

including   the    stipe,  that  is  equal  to  lamina  in  length  but  generally  the  leaves  are 

much  smaller. 

The  erect  or  ascendent  rhizome,  which  is  nearly  destitute  of  scales  bears 
several  (10  —  20)  fasciculated  leaves;  young  stipes  furnished  at  base  with  a  few  small 
scales  with  some  bi-trifurcate  hairs  at  the  margins,  glabious  or  very  sparsely  and 
minutely  pubescent  by  stellate  hairs,  sulcate  above.  Lamina  lanceolate,  1  —  1^3  cm 
broad  below  the  middle,  tapering  gradually  to  the  acuminate  point,  at  base  shorl- 
cuneate,  dark-green,  papyraceous  or  subcoriaceous.  ciliate,  midrib  above  strigose  by 
antrorse  hairs,  midrib  and  principal  veins  beneath  setose  by  simple,  rigid,  patent 
hairs,  otherwise  glabrous,  the  margins  incised  regularly  about  '  :;  to  the  midrib 
into  oblique,  broad,  obtuse  or  subacute  lobes.  Veins  about  7-jugate,  simple  (or 
rarely  furcatel,  the  lower  two  pairs  connivent  to  sinus,  or,  the  two  basal  ones  truly 
united  and  sending  a  branch  to  sinus.  Sori  inframedial,  furnished  with  a  sub- 
persistent,  setose  indusium.     Sporangia  glabrous. 

D.  Francoana  is  a  very  constant  species.  The  numerous  Central-American 
specimens  seen  are  all  alike  and  the  Ecuadorian  one  (P.  subintegrum  Bak.)  ditters 
only  by  its  somewhat  thinner  texture  and  smaller,  deciduous  indusia.  Baker 
referred  A.  Francoanum  to  N.  Skinneri  Hk.  (Syn.  Fil.  288).  but  later  he  described 
the  present  species  as  new.  —  Specimens  seen: 

Nicaragua:    Cliontales,  Levy  nr.  .'i06  (Mus.  Paris,  Kew). 

Costa  Rica:    .Jimenez,  Donnell  Smith  nr.  5097  |B,  C,  W);  Alfaho  nr.   153    AV\   16521  iCi  —   Tuis  près 

Turrialha,   Pittieu   nr.    11236    (C,  W)    —   Vallée  de  Durui,  Talamanca,  Pittier  nr.  9406  (C. 

VV)   —  Chilamate.    Pittier    nr.   7501    (W     —   Carrillo.    Pittier    nr.   1176  |\V)         Llanuras  de 

Santa   Clara.   Donneli.   Smith    nr.   6898   i  B.  W),    6899   (W)  Forêts   de  TsàUi,   Tonduz  nr. 

9463  (W)    -   Wercklé  (C). 
Ecuador:    near  S.   Miguel,  Peripa  River,  Sodiko  (C  =  P.  subintegrum   Rak.). 

208.    Dryopteris  Skinneri  (Hook.)  O.  Ktze.  'i:  813.  1891:  C.  Chr    Ind.  293. 
Syn.    Aspidiiim  Skinneri  Hook.  Ic.  plant.  tab.  924.  1854. 

Nephrodiiim  Skinneri  Moore;  Bak.  Syn.  287  (excl.  syn.). 
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Type    from    Gii  a  leni;i  1  a,    leg.    Skinnkh    (Kew!).    —   A    nearly    idenlicai    plant 
was  collected  in  Ecuador,  ad   lliiv.  Bonibonasa,  by  Spruce  nr.  5293  (RB). 


Fig.  28.  a.  O.  Francoana  (Fourn.l  C.  Clir.  Entire  leaf  X  V»  and  fragment  X  I'/i  (orig.i. 
—  b.  D.  guadalupensis  (Wikstr. )  C.  Chr.;  fragment  of  a  well-developed  form,  showing  the 
venation,  X  *h.  -  c.  D.  Levyi  i  Fourn.l  O  Ktze.  Habit  of  a  leaf  X  '/o  witli  parts  of  it,  x 
*lii,  and  a  fragment  of  the  largest  pinna,  x  I'L'  iorig.l.  d.  D.  Peripae  (Sod.)  C.  Chr.  Habit 
of  a  leaf  x  'lo,  a  pinna  X  '/.'.  and  fragments  seen  from  both  surfaces,  x  I'l;  (orig.). 
e.  D.  asplenioides  (.Sw.l  O.  Ktze.     I'inna  X   'Ir.,  fragment  X   I'ij  and  sporangium. 
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Hooker's  figure  of  this  species  is  excellent  and  il  is  sufficient  here  to  refer  to 
thai  figure.  The  species  is  closely  related  to  D.  Francoana,  agreeing  in  size,  colour, 
texture  and  pubescence,  still  the  midrib  beneath  is  more  distinctly  stellato-puberu- 
lous  but  also  setose  by  patent,  rigid,  simple  hairs;  lamina  pinnatilid  about  -  ;;  of 
the  way  to  the  midrib  and  below  it  bears  about  2  pairs  of  free,  small  pinnæ. 

209.    Dryopteris  Levyi  iFourn.)  O.  Ktze.  Rev.  l  :  813.  1891.  C.  Chr. 

Ind.  275.   -  Fig.  28  c. 

Syn.    Aspidiiim   Levyi  Fourn.  Bull.  Soc.  Fr.  19:  255.   1872. 
Nephrodium  Levyi  Bak.  Syn.  502.   1874. 

Type  from  Nicaragua;  Chontales,  leg.  P.Levy  nr.  463  (Herb.  Cosson,  Mus. 
Paris!,  also  Kew!). 

Certainly  closely  related  to  D.  Skinned,  to  which  species  I  have  referred  it 
previously  as  a  variety,  while  I  now  think  it  is  a  valid  species  intermediate  be- 
tween Ü.  Skinneri  and  Ü.  giiadalupensis.  From  the  latter  it  differs  by  venation, 
pubescence,' indusium  and  by  its  lamina  being  !)roadest  below  the  middle;  it  agrees 
with  it  in  size  and  general  habit.  It  resembles  U.  Skinneri  in  pubescence,  and  the 
upper  pinnatifid  portion  of  a  leaf  is  not  to  distinguish  from  a  leaf  of  D.  Skinneri. 
Still  it  is  a  much  larger  species:  stipe  15 — 20  cm  long,  lamina  20—30  cm  long, 
5—8  cm  broad  below  the  middle,  the  larger  leaves  pinnate  in  the  lower  half;  basal  pair 
of  pinnæ  reduced,  Vs  cm  long,  the  loUowing  3 — 4  cm  long,  ^U — 1  cm  broad,  adnate 
to  rachis,  obtuse  or  acute  at  the  point,  entire  or  crenate  or  the  larger  ones  pinna- 
tifidly  cut  about  ';:i  to  the  costa.  Veins  simple  or  furcate,  in  the  larger  pinnæ 
about  4  to  each  side  of  the  lobe,  the  basal  ones  connivent  to  sinus,  more  rarely 
truly  united.  Lamina  papyraceous,  light-green,  somewhat  warted  beneath.  Ribs 
pubescent  by  long,  simple,  and  short  stellate  hairs  intermixed.  Indusium  setose 
by  simple  hairs. 

210.    Dryopteris  scolopendrioides  (L.)  O.  Ktze.  Rev.  Gen.  PI.  l:  813.  1891. 
Syn.    Pullipodium  scolopendrioides  L.  sp.  '2;   1085.   1753  mon  ed.  II.   1585.  17B3). 
Äspidium  scolopendrioides  Mett.  Aspid.  nr.  235.  var.   1.  incisa.   1858. 
Polypodium  incisum  Sw.  Prod.  131,  1788;  Fl.  Ind.  occ.   1640  (vide  C.   Chr, 

Ark.   for  Bot.  9":  22  tab.  3  fig.   1.    1910). 
Aspidinm  incisum  Gris.  Fl.  br.  W.  Ind.  694.   1864. 
Nephrodium  incisunj  Bak.  Syn.  Fil.  288.  1867;  Jenman,  Bull.  Depl.  Jam. 

n.  s.  :i:  141.   1896. 
Dryopteris  incisa  O.   Ktze.  Rev.  2:  813.   1891;  C.  Chr.  Index  272.   1905. 
Polypodium   praelonyum    Poir.    Enc.   ■"):    521.    1804   (t.    sp.   orig.    in    Herb. 

Lamarck). 
Aspidium  stenopteris  Kze.  Farnkr.  '2:  48  tab.  120.  1849. 
Nephrodium  stenopteris  Eat.  Amer.  .lourn.  Sei.  II.  '27:  19'.).  1859;   Hk.  sp. 

ni.  4:  64.  1862. 
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(ioniopieris  strigosa  Fée,   11    iném.  59  tab.   15  fig.    1.   1866 
Nephrorlium  siriijosum  Jcnm.   Hull.   Dept.  Jam.  n.  s.  :i;   141.   1896. 

Type  from  San  Domingo,  Pldmiek  Fil.  tab.  91. 

To  this  species  I  refer  all  specimens  without  free  pinnæ  but  with  the  lamina 
narrowed  below  gradually  into  an  entire  or  faintly  toothed  wing,  '/2  cm  broad.  By 
this  character  it  is  iilways  different  from  D.  (iiiacialupensis  (Wikstr.)  with  which 
Mettenius  united  it,  and  I  have  not  found  intermediate  forms  between  the 
two  species.  In  Ark.  for  Bot.  9"  I  have  given  my  rea.sons  for  my  considering  Pol. 
incisum  Sw.  and  Aspidium  stenopteris  identical  with  the  true  I),  scolopendrioides  {L.), 
whicli  was  based  on  Plumier  tab.  91,  but  later  i)y  Linnaeus  confounded  with  my 
D.  yu(tdalu})ensis  (Wikstr.).  The  confusion  in  the  nomenclature  of  these  two  species 
was  due  to  Swartz,  who  rightly  distinguished  the  two  species  but  unfortunately 
used  the  specific  name  scolopendrioUles  for  the  latter  species  and  renamed  the  former 
Pol.  incisum,  and  most  authors  have  followed  Swartz  in  his  nomenclature.  D.  sco- 
lopendrinides  varies  mainly  in  size,  especially  in  breadth,  but  it  is  otherwise  a  rather 
uniform  species,  which  shows  several  good  distinctive  characters.  The  leaves  are 
densely  fasciculate  on  an  erect  or  shortly  oblique  rhizome,  sometimes  20  —  30  to  a 
rhizome.  The  short  stem  (1 — 4  cm)  is  when  young  clothed  with  brown  or  blackish, 
stellato-pilose  scales.  Some  of  the  leaves,  which  are  normally  sterile,  are  short  and 
spreading,  others  up  to  4  dem  long,  erect  and  fertile  and  sometimes  ending  in  a 
retuse  viviparous  apex  with  a  rosette  of  small  leaves.  The  lamina,  which  tapers 
gradually  from  the  middle  to  both  ends,  is  generally  linear,  ca.  3  cm  broad  at  the 
middle,  and  varies  from  being  deeply  and  broadly  serrate  to  pinnatifid  '  :i  or  '/-i 
of  the  way  to  the  midrib  with  triangular,  acute  lobes,  which  are  often  very  une- 
qual in  size,  some  of  them  being  lengthened,  3— 4  cm  long.  Texture  more  or  less 
coriaceous,  often  very  rigid.  Stem,  midrib  and  veins  beneath  generally  densely 
stellato-pubescent  by  short  multibranched  hairs,  upperside  and  leaf-tissue  beneath 
as  a  rule  glabrous,  but  the  under-surface  distinctly  verrucose.  Veins  raised  beneath, 
simple  or  rarely  forked,  the  basal  pair  anastomosing.  Sori  supramedial  in  a  single 
row  —  seldom  in  two  rows  -  furnished  with  a  small  stellato-pilose  indusium. 
Sporangia  glabrous. 

The  common  Cuban  form  (A.  stenopteris  Kze.)  ditVers  from  the  type  by  a  longer 
stem  and  much  lengthened  middle  segments  with  furcate  veins,  which  in  the  lar- 
gest forms  are  sometimes  found  anastomosing,  and  by  its  very  long  decurrent  base 
of  the  lamina,  but  I  can  not  consider  that  form  ditTerent  from  the  type  even  as  a 
variety.  Pol.  praelongnm  Poir.  is  essentially  the  same,  but  its  veins  are  more  bran- 
ched and  the  sori  in  the  lengthened  segments  often  biserial. 

Specimens  examined: 

Haiti:  Port  au  Prince,  Picarda  nr.  385  (Cl  —  Stkngei.  (B). 

San  Domingo:  Bai.bi.s    U).     Petit  Trou,  Barabnna,  v.  Ti'khckhkim  nr.  2H43    Bi. 

.lamaica:  SwAinz  (S  =  Pol.  incisum  .S\\. i 
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Cuba:  Monte  Verde,  Wkight  iW,  B)  —  El  Yunque  Mt.  near  Baracoa,  Underwood  &  Eaki.e  iir.  1208 
|W,  CI;  Pollard  &  Palmkr  nr.  I(i3  i\\')  —  Jaguey,  Eggehs  nr.  4887  iC,  RB)  -  Josepliiiia, 
north  of  Jaguey,  Yateras,  .')7.i  m.,  Maxon  iir.  4111.  4140  (\V)  —  Monte  Libano.  fiOO  m.,  Maxon 
nr.  4258         EI  Guama,   Pinai-  del   Bio.   Palmeu  &  Riley  nr.   3!);i  IW,  C,   H. 

211.    Dryopteris  guadalupensis  (Wikslr.)  C.  Chr.  Biolog.  Aib.  tilegn.  F^ug.  Warming 

84.   1911   (non  O.  Klzf.).  —  Fig.  28  b. 
Syn.    Polypodiam  giiadaliipense  Wikstr.  Vet.  Akad.  Handl.  1825:  435.  1826. 

Pohjpodiuin  scolopendrioides  L.  sp.  ed.  II.   1585.   17fi8  (non  ed.  I);  S\v.  F"l. 

Ind.  occ.   Ifi41   el  auclt. 
Aspidiuin  scolopendrioides  var.  2.  subpinnata  Melt,  Aspid.  nr.  235.   1858. 
Nephrodium  scolopendrioides  Hk.  sp.  4;  65.   1862;  Hk.  Bak.  Syn.  288;  Jen- 
man,  Bnll.   Depl.  Jam.   n.  s.  :i:   142.   1896. 
Dryopteris  scolopendrioides   C.  Chr.   Index  291.   1905. 
Polypodium  domingense  Spr.  Sysl.  4:  51.  1827  (t.  spec.  orig.). 
Goniopteris  affinis  Fée,  Gen.  Fil.  250.  1850—52  it.  spec.  auth.). 
?  Goniopteris  ferax  Fée,  Gen.  Fil.  250.   1850—52. 
Aspidiani  asplenioidcs  var.  portoricense  Kuhn  &  Christ,  el  var.  subpinnata 

Krug,  Engl.  Jahrb.  iA  :   119.   1897. 
Dryopteris  asplenioides  var.  ß  portoricensis  el  ;-  subpinnata  Urban.  Synib. 
Anlill.  4:  17,  18.  1903. 
Type  from  Guadeloupe,  leg,  Forsström  (S!). 

A  variable  species,  especially  in  size  and  degree  of  cutting,  but  fairly  constant 
in  several  characters,  by  which  it  can  be  distinguished  from  D.  scolopendrioides.  It 
resembles  that  species  in  its  mode  of  growth,  scales  and  stellate  pubescence,  but  it 
differs  by  1)  thinner  texture  and  generally  not  verrucose  under-surface,  2)  venation, 
3)  inframedial  sori  and  4i  by  the  lamina  being  fully  pinnate  below  with  several 
pairs  of  free  pinnæ,  which  diminish  gradually  downwards.  Bent  intermediates  be- 
tween the  two  species  I  have  not  found.  The  veins  are,  as  a  rule,  forked  or,  in 
the  larger  form,  pinnate  in  the  lobes,  always  forming  a  row  of  very  narrow  aréoles 
on  both  sides  of  the  midrib  of  the  lamina  and  generally  also  anastomosing  in  the 
segments  with  a  single  row  of  meshes  along  the  main-veins  or  costa  dig.  28  b).  The 
sori  are  always  inframedial,  in  the  smaller  forms  in  a  single  row,  in  the  larger  ones 
bi-  or  pluri-serial,  furnished  with  a  small  slellato-pilose  indusium.  According  to 
Jenman  the  barren  fronds  are  viviparous  near  the  apex.  I  have  seen  some  fruiid?. 
from  Porto  Rico,  which  are  fertile  and  viviparous  at  the  apex. 

To  this  species  I  refer  a  long  row  af  forms,  which  Jenman  referred  to  three 
varieties;  these  are  however  connected  with  so  numerous  intermediates,  that  I  dare 
not  consider  them  good  varieties,  although  there  is  a  great  difference  in  habit  be- 
tween the  small  form  figured  by  Plukenet  lab.  290  fig.  1  (=  Pol.  scolopendrioides 
L.  ed.  II  and  Sw.)  and  the  large  plants  described  as  Goniopteris  affinis  Fée.  var.  por- 
toricensis Kuhn  and  var.  littorale  Jenm.  In  the  former  the  leaves  are  numerous  on 
very  short   stems,   the   fertile  ones  scarcely  more  than  20  cm  long,  2 — 2';3cm  broad, 

D.  K.  1).  Vidensk.  Selsk,  .SUi-,  7.  Itiekke.  nalurvidcnsk.  ub  nmlUeni   Afd.   X.  'J.  28 
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at  the  middle  incised  a  little  more  than  halfway  to  the  midrih  with  entire,  ob- 
tuse lobes;  the  veins  once  forked  and  the  sori  uniserial.  This  is  the  common  form 
in  Jamaica.  In  San  Domingo  the  form  described  as  Pol.  domingense  Spr.  is  apparently 
very  common.  Its  leaves  are  longer  (30  cm  or  more)  but  scarcely  broader  than  in 
the  Jamaican  form  and  on  longer  stems  but  otherwise  not  materially  different.  In 
Porto  Rico  and  Guadeloupe  the  most  common  forms  are  the  large  var.  portoricensis 
Kuhn  (Porto  Rico)  and  the  true  P.  guadalupense  Wikstr.  (syn.  Goniopteris  affmis  Fée) 
(Guadeloupe).  The  leaves  of  these  forms  are  up  to  50  cm  long  on  long  stems,  often 
more  than  10  cm  broad  at  the  middle,  incised  almost  to  the  midrib  in  broadly  linear 
segments,  which  are  4 — 5  cm  long,  1  cm  broad  and  often  again  deeply  lobed.  Veins 
pinnate  in  the  lobes  and  sori  in  several  rows  or  even  in  a  distinct  row  on  each 
side  of  the  secondary  veins.  The  middle  segments  are  often  considerably  and  une- 
qually lengthened. 

Specimens  examined: 

Guadeloupe,  Foksström  S);  L'Herminiku  nr.  128  (li,  C  =  G.  affinis  Fée)  —Père  Duss  nr.  1059  iCC, 
H,  RB,  W),  4389  (C). 

Martinique:  Lenormand  (B). 

Porto  Rio:  SiNTENisnr.  877,  2450,  5452,  5664,  ,">820,  584(1,  5841,  .-iölfl,  6108,  6234,  6247  (ß  and  partly  C, 
CC,  S,  W)  -  G.  P.  GoLL  nr.  271,  870,  881,  948,  1015  (W)  —  A.  A.  Heller  nr.  6174  (W)  — 
Mr.  and  Mrs.  Heller  nr.  354  (W)  —  Underwood  and  Griggs  nr.  52,  76,  883  (W  . 

San  Domingo:  Bertero  (B  =  Pol.  domingense  Spr.J,  Balbis  (R)  ~  Weinland  nr.  44  (B)  —  Picarda 
nr.  155,  209,  387,  all  from  Haiti  B)  —  inter  Batey  et  Janiao,  Eggers  nr.  2605  (B)  —  in 
flumine  Mameges,  Eggers  nr.  2657  (B)  —  in  monte  Isabel  de  la  torre,  Eggers  nr.  2733  (B, 
RR)  -    La  Cumbra,  Raunki.5:r  nr.  102  (CC,  H)  ~    v.  Tuerckheim  nr.  2517,  2644,  2845  (B). 

•la  m  aie  a:  P.  Browne  (S,  ex  herb.  Linn.)  ~  Swartz  (S)  —  Blue  Hole,  A.  Fredholm  nr.  3192  (W)  — 
near  Port  Antonio,  Maxon  nr.  1985,  Underwood  nr.  2989,  1703  (W)  —  near  Priestman's 
river,  Maxon    nr.  24H5  (Rg,  W    —  Mt.  Diabolo,  750  m.,  Maxon   nr.  2259  (W)  Wilson   nr. 

43  (B)  —  J.  Day  nr.  68  (B). 

Cuba:  H.  Otto  nr.  38  (B),  Lenormand  iB),  Rugel  iB)  —  -San  Antonio  de  los  Banos,  Prov.  Habana, 
V.  Hermann  nr.  3357  (\V). 

The  plant  described  as  Goniopteris  gracilis  Moore  et  Houlst.  Gard.  Chron.  ISÖG: 
301,  flg.,  of  which  I  have  seen  autlientical  specimens  (R),  can,  I  think,  safely  be 
regarded  as  a  form  of  U.  yaadalupensis,  while  several  other  forms,  cultivated  under 
the  name  G.  gracilis,  are  to  refer  to  Ü.  rcptans.  The  true  G.  gracilis  is  a  form  with 
many  free  pinnæ  and  with  a  proliferous  bud  in  the  upper  part  of  the  midrib. 

212.    Dryopteris  Peripae  (Sod.)  C.  Chr.  Index  284.  1905.  —  Fig.  28  d. 
Syn.    Nephrodiiim  Peripae  Sodiro,  Rec.  52.  1883;  Cr.  vase.  quit.   265.    1893. 
Type  from  Ecuador,  secus  fluni.  Peripa,  leg.  Sodiro  (Kew!) 
A  distinct  species,  perhaps  nearest  related  to  D.  Levy  i  and  D.  guadaliipensis:  it 
resembles  also  D.  haslata    in  its   long   pinnatifid    apex,    which    is   not  much  shorter 
than  the  lower  pinnate  portion  of  the   lamina,  but  otherwise  it  is  very  different.  — 
The  short  creeping  or  decumbent  rhizome  bears  some  few  stellate-pubescent  scales. 
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Stipes  fasciculated,  up  lo  25  cm  long,  glabrous.  Lamina  papyraceous,  narrow- 
lanceolate,  30  40  cm  long,  4 — 10  cm  broad,  pinnate  about  to  the  middle,  upwards 
gradually  tapering  into  a  long  pinnalifid  apex.  Lowest  pinnæ  considerably  short- 
ened, larger  ones  sessile  and  the  upper  adnate  to  rachis,  distant,  opposite,  3 — 5  cm 
long,  I'/icm  broad,  obtuse,  shallowly  serrulate.  Rachis,  costæ  and  veins  beneath 
rather  densely  setulose  by  long,  rigid  hairs  and  with  fewer  short,  stellate  hairs; 
leaf-tissue  of  upper-surface  minutely  pubescent  by  adpressed  hairs  of  under-surface 
glabrous,  not  verrucose.  Veins  |)rominent  beneath,  3 — 4  to  a  side,  those  of  the  basal 
pair  much  upcurved  and  generally  united  before  reaching  sinus.  Sori  inframedial, 
mostly  confined  to  the  anterior  basal  vein.  Indusium  subpersistent,  setose  by  simple 
hairs.     Sporangia  glabrous;  receptacle  setose. 

213.    Dryopteris  dissimulans  Maxon  et  C.  Chr.  n.  sp. 

=  D.  scolopendrioides  (L.)  O.  K.  x  D.  sagittata  (Sw.)  C.  Chr. .' 
Tj'pe  from  Cuba:  Arroyo  de  Pedro,  ad  Jaguey,  600  m.,  Eggeks  nr.  4958  (W!) 
Rhizomate  ereclo,  dense  radiculoso,  squamis  brunneis  sparse  stellato  ciliatis 
onusto.  Stipitibus  fasciculatis,  3 — 5  cm  longis,  strictis,  minute  stellato-pulverulentis 
et  sparse  squamosis.  Lamina  ad  30  cm  longa,  supra  medium  4  cm  lata,  versus 
apicem  breviter  acuminata,  versus  basin  longe  et  gradatum  attenuata,  coriacea, 
griseo- viridi,  ad  medium  pinnata,  supra  medium  fere  ad  rachin  pinnatifida.  Rachi 
tereti,  stellato-puberula.  Pinnis  liberis  multijugis  sensim  reductis,  inferioribus  2—3 
mm  longis  et  latis,  omnibus  l)asi  ulrinque  subauriculatis,  adnatis;  scgmentis  supra- 
medialibus  ad  2'/:;  cm  longis,  a  basi,  6  mm  lata,  versus  apicem  acutum  sensim 
attenuatis,  parum  obliquis,  sinubus  acutis  separatis,  supra  glabris,  infra  prasertim 
ad  costas  venasque  breviter  stellato-puberula.  Venis  bi-trifurcatis,  ramis  versus 
marginem  non  raro  anastomosantibus.  Soris  parvis,  in  segmento  biserialibus,  fere 
medialibus.    Indusiis  parvis,  stellato-cilialis.     Sporangiis  glabris. 

In  general  I  am  not  inclined  to  consider  a  form  intermediate  between  two  known 
species  a  hybrid  between  them,  but  in  this  case  I  am  not  far  from  believing  that 
the  present  plant  is  a  hybrid  between  D.  scolopendrioides  and  1).  sagittata.  In  almost 
every  respect  it  is  exactly  intermediate  between  the  two  species.  In  the  presence  of 
an  indusium  and  in  cutting  it  resembles  the  former  species,  in  the  shape  of  the 
segments  and  in  the  large  number  of  downwards  gradually  dwindling  pinnæ,  which 
show  a  tendence  to  becoming  aui'icled  on  both  sides  at  base,  it  is  very  like  the 
latter.  In  venation  it  is  also  intermediate.  Hereto  comes  the  fact  that  the  spo- 
rangia are  partly  abortive  and  do  not  produce  spores,  and  further  that  Eggers  has 
gathered  both  true  Ü.  sagittata  (nr.  4950)  and  D.  scolopendrioides  (nr.  4887)  in  the 
same  locality.  From  D.  guadalupensis  (Wikstr.)  D.  dissimulans  differs  by  coriaceous 
texture,  grey-green  colour,  somewhat  verrucose  under-surface,  by  the  large  num- 
ber of  free  and  closely  placed  pinnæ  and  by  the  basal  veins  rarely  being  goni- 
opteroid. 

28* 
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214.    Dryopteris  cordata  (Fée)  Urban,  Symb.  Antili.  4:  18.   1903;  C.  Chr.  Iiui.  '25S. 

Syn.    Pheyopteris  cordata  Fée,  Gen.  244.  1850 — 52;  6.  niém.  13  tab.  (i  fig.  3. 
Aspidiiim  reptans  var  1.  cordata  Melt.  Aspid.  nr.  237.  1858. 
Polypodium  cubanum  Bak.  Syn.  304.  1867. 

Type  from  Cuba,  leg.  Linden  nr.  1873  (nol  seen). 

Rhizome  erect,  willi  a  few  slellalo-ciliate  scales.  Leave.s  fasciculated;  stipe 
3 — 5  cm  long,  like  rachis  slightly  stellato-puberulous  and  with  some  few  longer, 
simple  hairs.  Lamina  up  to  30  cm  long,  3  cm  broad,  linear,  pinnate  from  base  to 
short  of  the  apex  ;  larger  leaves  sometimes  terminating  in  a  scaly  bud,  which  pro- 
duces a  rosette  of  young  leaves,  grey-green,  chartaceous,  opaque.  Pinna?  numerous 
(20—30  to  a  side),  close  horizontal,  distinctly  stalked,  oblong,  'a — I'/s  cm  long, 
^/s  cm  broad,  their  base  cordate,  the  apex  bluntly  rounded,  the  lower  ones  often 
gradually  shortened,  both  surfaces,  especially  on  veins,  with  not  many  small  stel- 
late hairs.  Veins  about  8  to  each  side,  generally  forked,  free.  Sori  a  little  above 
the  middle  of  the  vein  in  a  single  row  on  each  side  of  the  midrib,  exindusiate, 
but  the  receptacle  with  several  branched  hairs.  Sporangia  with  some  bi-lrifurcate, 
deciduous  setæ,  soon  glabrous. 

The  typical  form  from  Cuba  of  this  species  is  widely  different  from  most 
forms  of  D.  reptans,  with  which  Mettenius  united  it.  In  Porto  Rico  a  form  was 
collected  by  (Sintenis  (nr.  6380,  6588)  referred  hereto  by  Urban,  which  resembles 
D.  cordata  in  shape  of  the  pinnæ;  still  I  am  inclined  to  regard  the  specimens 
as  young  states  of  D.  reptans.  The  pinnæ  are  shorter,  more  ovate,  scarcely 
cordate  at  base,  and  the  sori  are  distinctly  exindusiate. 

Cuba:    El  Yunqiie,  Mt.  Baracoa,  Undekwood  and  Earle  nr.  725  (W) —  Monte  Verde,  Wright  nr.  1014 
(B,  S)  —  Josephina,  Yateras,  Oriente,  Maxon  nr.  4117  (W\ 

Related  forms,  but  doubtfully  belonging  here: 

Bahama  Isl.;    Andros,  John  J.  and  Alice  R.  Northrop  nr.  576  (B),  ?  583  (B). 
San  Domingo:    ad  fliim.  Mameges,  Eggers  nr.  2656  (Bi. 

215.    Dryopteris  sagittata  (Sw.)  C.  Chr.  Ind.  290.   1905. 

Syn.    Polypodium  sayittatum  Sw.  Prod.   132.   1788. 

Polypodium  hastaefolium  Sw.  Schrad.  Journ.  1S00-:  25.  1801;  Hk.  et  Grev. 
Ic.  Fil.  tab.  203;  Bak.  Syn.  304;  Jenman,  Bull.  Dept.  Jam.  n.  s.  4:  127. 
Polypodium  hastatum  Sw.  Fl.  Ind.  occ.  1653.   1806. 
Aspidium  reptans  var.  2.  hastaefolia  Mett.  Aspid.  nr.  237.   1858. 
Aspidiiim  bastifolium  Gris.  Fl.  br.  W.  Ind.  694.  1864. 
Type  from  .Jamaica,  leg.  Swartz  (S!). 

A  distinct  species,  not  closely  related  to  D.  reptans,  with  which  Mettenius 
united  it;  the  plate  cited  above  gives  a  fair  illustration  of  it.  Most  pinnæ  short 
stalked  and  bearing  a  pair  of  acute  spreading  auricles  at  base,  entire  or  faintly 
crenulate,   the   lower   ones  gradually   reduced   to   mere  auricles.     Rachis  and  costæ 
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beneath  rather  densely  pulverulent  by  very  short-branched  stellate  hairs,  surfaces 
otherwise  glabrous.  Leaf  greyish-green,  chartaceous.  Veins  simple  or  forked  or 
subpinnate.     Sori  apparently  exindusiate,  about  medial.     Sporangia  glabrous. 

Jamaica:    Maxon  nr.   117(i.   ISÜ«,   1930  (C),  2544   (W). 

Cuba:    Arroyo  de  Pedro.  Eggers  nr.  4950  (B,  C)         Monte  Verde.  Wriohi   nr.  ai'2  (S . 

var.  tenebrica  (Jenman). 

Syn.    Nephrodium  tenebricum   Jenm.   Journ.   Bot.    188*^;  326;    Bull.  Dept.  Jam. 
n.  s.  3:   143.   1896;  W.  Ind.  and  Guiana  Ferns  228. 
Drijopferis  tenebrica  C.  Chr.  Ind.  297.  1905. 

A  much  larger  plant  than  the  type  but  scarcely  different  by  other  characters 
than  the  size.  "Plant  shuttle-cock-like  in  habit  with  sometimes  as  many  as  45 
develo])ed  fronds  to  one  rootstock"  (Harris  in  sched.).  Stipe  10—12  cm,  lamina 
up  to  30  cm  long  by  8  cm  broad.  Pinnæ  4—5  cm  long,  "/i— 1  cm  broad,  serrulate 
or  shallowly  lobed.  Veins  pinnate  in  the  lobes,  2—4  jugate,  the  basal  pair  ana- 
stomosing and  sending  a  branch  to  the  sinus.  Jenman  describes  the  sori  as  indu- 
siate,  the  indusium  being  minute,  soon  obliterated. 

Jamaica:    Sherring  itj'pe,  Kew!)  —  Holly  Mount,  Mt.  Diabolo,  Harrks  nr.  8998    Bl. 
San  Domingo:    prope  Jérémie,  Weinland  nr.  55  (B). 

216.    Dryopteris  reptans  (Gmel.)  C.  Chr.  Ind.  288.  1905. 
Syn.    Poliipodium  repens  Sw.   Prod.  132.   1788  (not  130). 

Pülypodinm  reptans   Gmel.   Syst.    Nat.   '2-.    1309.    1791;   Sw.  Fl.  Ind.  occ. 

1655;  Bak.  Syn.  316. 
Aspidiuni  reptans  var.  3  radicans  Metl.  Aspid.  nr.  237. 
Nephrodium   asplenioides   part,    and    subsp.    reptans   Jenman,    Bull.    Bot. 

Dept.  Jam.  n.  s.  3:  212.  1896;  W.  Ind.  and  Guiana  Ferns  229. 
Dryopteris  radicans  Maxon,  Contr.  U.  S.  Nat.  Herb.  10:  490.  1908. 
Polypodium  repandnm  Sw.  Schrad.  Journ.  180()'^:   25.  1801;   Fl.  Ind.  occ. 
1654;  (C.   Chr.  Arkiv  for  Bol.  9":    31   fig.  7,  tab.  4  fig.  2.    1910;  illu- 
strations of  Swartz's  type-specimens). 
Type  fiom  Jamaica,  leg.  Swartz  (S!). 

When  excluding  the  subsp.  scleropliyllum,  which  is  our  D.  asplenioides,  Jen- 
man's  treatment  of  this  extraordinarily  variable  species  under  the  name  Nephrodium 
asplenioides  is  very  good,  when  the  Jamaican  forms  only  are  concerned.  Other 
forms  occur  in  Cuba  and  Central-America,  but  I  have  failed  to  find  good  characters 
by  which  these  forms  may  be  distinguished  from  the  typical  form  described  by 
Swartz.  I  can,  however,  not  agree  with  Mettenius  in  considering  U.  cordata,  D. 
sagittata  and  Ü.  asplenioides  forms  of  the  same  species:  they  are  all  in  this  paper 
dealt  with  as  good  species;  also  D.  asterolhrix,  in  my  Index  referred  to  D.  reptans 
as  a  subspecies,  appears  to  be  a  good  species.     Separating  out  these; four  forms  as 
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distinct  species  there  remains  a  good  number  of  forms,  which  I  refer  to  a  single 
species,  D.  repZans.  Although  very  different  in  habit  and  size  they  show  some  common 
characters:  1)  the  long  radicant  apex  of  some  leaves,  2)  the  pubescence  of  the  surfaces, 
especially  the  upper  one,  by  forked  hairs,  '3)  the  glabrous  sporangia;  the  head  of 
the  sporangia  appears  always  to  be  glabrous,  bat  the  pedicel  often  bears  a  single 
hair;  the  receptacle  is  as  a  rule  setose  by  long  hairs,  which  often  are  longer  than 
the  sporangia,  4)  the  presence  of  a  small  indusium  consisting  af  a  few  cells  bearing 
long  simple  or  forked  hairs.  —  In  develojjed  fronds  the  lower  pair  of  veins,  which 
spring  out  from  the  secondary  vein  1 — 2  mm  above  its  base,  are  goniopteroid  and 
send  a  branch  to  the  sinus;  in  young  leaves  the  veins  are  sometimes  all  free.  The 
rhizome  is  erect,  clothed  at  the  top  with  proportionally  few  glossy,  brown,  stellato- 
pubescent  scales.  Stipites  fasciculated,  slender,  stramineous.  Lamina  generally 
herbaceous  but  frequently  charlaceous  or  even  coriaceous,  more  or  less  hairy  on 
rachis  and  ribs  by  long,  simple  hairs.  Most  pinnæ  short-stalked,  the  lower  ones 
not  or  slightly  reduced,  the  margins  cut  into  shallow  rounded  lobes  or  subentire. 
Veins  2 — 5  to  a  side,  not  very  prominent  beneath.  Sori  below  the  middle  of  the 
vein.  As  to  size  and  shape  of  leaves  and  pinnæ  nothing  can  be  said,  which  agrees 
even  with  two  specimens  from  the  same  locality.  II  seems  that  leaves  from  same 
rhizome  but  of  different  age  vary  very  much. 

Maxon  has  recently  tried  to  show  that  the  right  name  of  this  species  is  D. 
radicans  (L),  It  is  illustrated  by  Sloane  pi.  29  and  80  fig.  1  and  by  Plukenet 
pi.  253  fig.  4,  which  plates  were  cited  by  Linnæus  under  his  first  description  of 
Asplenium  radicans  (Syst.  Nat.  ed.  X.  3:  1323.  HoQ),  as  well  as  by  Swartz  under  his 
P.  replans.  If  Linnæus  really  founded  his  Asplenium  radicans  (=  Aspl.  radicans  of 
my  Index)  on  Sloane's  plate,  Maxon  is  certainly  right  in  changing  the  name,  but 
we  have  here  a  case,  which  exactly  corresponds  with  that  af  Asplenium  erosum  L., 
which  name  Maxon  uses  for  the  well-known  A.  auritum  Sw.  This  lat  er  case  I 
have  dealt  with  in  some  detail  in  my  paper  on  Swartz's  species  of  ferns  (Arkiv 
for  Bot.  9":  14—17).  It  is  right  that  Linn.eus  under  the  first  description  of  his 
Aspl.  radicans  quoted  the  said  plates  only;  but  in  Spec,  plant,  ed.  II.  154U.  1763, 
where  the  name  is  changed  to  Aspl.  rliizophtjllum.  he  immediately  after  the 
description  cites  "Brown.  Jam.  92".  This  additional  citation  is  important,  because 
it  proves  that  Linnæus  founded  his  species  on  dried  specimens,  not  on  Sloane's 
plates.  Linnæus  bought  namely,  in  the  year  1758  a  collection  of  Jamaican  plants 
gathered  by  P.  Browne,  and  described  in  Browne's  work  on  Jamaica.  This  work 
from  1758  Linnæus  did  not  know  during  the  pre|)aration  of  the  tenlh  edition  of 
Systema  Naturœ  and  therefore  it  could  not,  of  course,  be  cited  in  this  edition.  It  is 
natural  that  Linnæus  tried  to  determine  Browne's  specimens  by  aid  of  Sloane's 
and  Plukenet's  works,  and  when  finding  a  plate,  which  he  believed  to  illustrate 
the  species,  he  (juoted  that  plate.  Knowing  Browne's  work  while  preparing  the 
second  edition  of  Species  plantarum  he  then  always  cited  this  work  l)efore  the 
citations  given  in   1759  and  always  immediately  after  the  description,  which  proves 
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thai  his  new  species  was  foiindeci  on  a  s|)ecimen  from  Browne,  not  on  Ihe  plates 
quoted.  Subsequently  .4s/)/.  radicans  L.  (=  A.  rhizophyllum  L,)  is  not  the  same  as 
P.  reptans  Sw.,  and   the  right  name  of  our  species  must  be  D.  reptaiis  (Ginel.). 

D.  reptans  is  a  common  species  in  Jamaica  and  Cuba  and  occurs  also  but 
more  rarelj'  in  some  other  islands,  Florida  and  Central  America.  The  smallest 
form  occurs  in  the  eastern  islands,  the  largest  in  Cuba  and  Florida.  I  shall  here 
mention  some  of  the  more  characteristic  forms. 

1.  var.  tenera  (Fée). 

Syn.    Goniopleris  tenera  Fée,  11   mém.  60  tab.   15  fig.  8.  1866. 

A  small,  thin-leaved  form:  leaves  apparently  never  radicant.  Stipe  very  slen- 
der, shorter  than  the  lamina,  this  6—12  cm  long,  5  cm  broad  at  the  base;  pinnæ 
short-stalked,  close,  the  lower  ones  reduced  or  not,  about  2^s  cm  long  by  1  cm 
broad,  obtuse  at  the  point,  rather  deeply  lobed,  broadest  at  the  truncate  base. 
Veins  about  3  to  each  side.  —  DitTers  from  the  next  variety  by  its  not  radicant  leaves 
and  uniform  fronds,  from  D.  asplenioides  by  its  thin  texture,  not  prominent  veins 
and  especially  by  the  leaf  tissue  of  both  surfaces  being  rather  densely  but  minutely 
pubescent  by  stellate  hairs. 

Jenman's  var.  tenera  is  probably  not  the  same;  I  have  seen  no  Jamaican 
specimens,  which  exactly  corresponds  with  Fee's  type,  although  single  leaves  from 
rhizomes,  which  also  bear  radicant  or  differently  shaped  leaves,  are  very  slightly 
different. 

Guadeloupe:    I^'Herminiek  (type;  Herb.  Cos.son  Paris!;  Bi. 
Porto  Rico:    Sinteni.s  nr.  1770  iB,  C,  W). 

2.  var.  eu-reptans  Jenman,  loc.  cit. 

Hereto  a  good  many  forms  which  I  have  tried  in  vain  to  distinguish  from 
each  other.  Not  only  are  two  identical  specimens  not  to  be  found  but  the  leaves 
from  the  same  rhizome  also  are  often  very  different.  Very  often  the  sterile  and 
fertile  leaves  are  different,  the  former  being  very  short-stalked,  prostrate,  rooting 
or  not,  the  latter  much  higher  on  long  stalks  and  often  of  a  much  more  rigid 
texture,  radicant  or  not,  the  pinnæ  generally  distant;  in  other  specimens  also  the 
short,  prostrate  leaves  are  fertile.  The  pinnæ  are  very  differently  shaped,  even  in 
leaves  of  the  same  rhizome;  in  the  short-stalked  leaves  they  resemble  those  of  var. 
tenera,  i.  e.  short-stalked,  obtuse  at  the  apex,  rather  deeply  lobed,  2—4  cm  long, 
^/4— 1  cm  broad,  but  not  so  closely  placed.  The  long-stalked,  most  often  fertile 
and  often  radicant  leaves  are  more  varying,  the  pinna-  being  sessile  or  stalked, 
entire  or  crenate  or  lobed,  often  hastate  at  base,  acute  or  rounded  at  the  apex,  etc. 
A  peculiar  form  is  that  described  as  Pol.  repanduni  Sw.;  here  the  short-stalked, 
prostrate,  sterile  leaves  are  radicant,  while  the  fertile  leaves  are  very  long-stalked 
(stipe  up  to  20  cm  high),  not  radicant,  pinnæ  very  distant,  scarcely  ^i  cm  broad, 
2  cm  long,  almost  coriaceous,  the  margins  revolute,  crenate  or  almost  entire;  veins 
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2 — 3.  Probably  sucb  leaves  develop  only  in  old  plants.  In  quite  young  |)lants 
the  pinnæ  are  sometimes  quite  entire,  ovate  or  nearly  circular,  the  veins  free:  such 
forms  have  been  referred  to  D.  cordata.  —  Some  forms  are  nearly  destitute  of 
stellate  hairs. 

The  following  specimens  are  typical,  if  such  a  term  may  be  used  here. 

.Ianiaic;i:   Maxon   nr.  '>\M  (C,   H,  Rg.  \V|,  2102,  '.'lill     C,  W).  2:U1,  2.-),'i7  (W  ,  294:i    (CC,  Rg.  W);  Ci.otf. 

334  (W);  Underwood  nr.  1784  (W);  and  others. 
Haiti:    Marmelade,  Nash  and  Taylor  nr.  1232  (W)  —  Sto.   Domingo:  Puerto   Plata,    Er.c.F.ns   nr.   1,')77 

(C)  —  PiCARDA  nr.  228,  358  (B). 
Cuba:    Oriente,   Farallones   de   la   Perla,    Maxon  nr.  44(17   (W)  —  Yateras,  Maxo.v  nr.  442!)  (W)  —  Prov. 

,Santiago,  El  Yunque,  Poi.i.ard  and  Pai.mek  nr,  122  iWi  —  Prov.  Habana,  San  Antonio  dc  los 

Bancs,  Ararca  nr   4,ï31   |\\'),  ISaker  nr,  27.'i5  (W)  —  Prov.  Pinar  del    Rio,    near   Kl    Guama, 

Palmer  and  Riley  nr.  12(i  pt  (W)  —  E.  Otto  nr.  S.'i  iB). 
lia  il  a  m  as:    New  Providence.  Rawson  W    Rawson  (Bl. 
Venezuela:    Caripe,  MoRrrz  nr.  213  (B). 

3.  var.  angusta  n.  var. 

P'ronds  rather  uniform,  often  radicant,  very  short-stalked,  linear,  often  con- 
siderably narrowed  downwards.  Pinnæ  distant,  small,  rarely  more  than  IVacm 
long,  often  only  Vs  cm,  scarcely  '/-  en  broad,  obtusely  rounded  at  the  apex,  the 
margins  entire  or  slightly  crenated,  rounded  or  auricied  at  base;  secondary  veins 
once  or  twice  forked,  free  or  united  near  the  edges. 

Very  characteristic  by  the  long,  very  narrow,  flaccid  leaves,  which  are  often 
rooting  as  in  eiireptans.  It  approaches  D.  cordata,  from  which  it  differs  by  its  di- 
,stant  pinnæ,  thinner  texture,  long  proliferous  apex  and  pubescence. 

Cuba:    Oriente,  Monte   Verde,   Wright  nr.  813  (B,  type!;   C,  .S)  —  Bejucal,    Lier.viann   (Hi  —    Nazarene, 

Baker  nr,  1899    B,  W). 
Jamaica:  Wilson  nr.  54  (B). 

Porto  Rico:    Utuado,  Sintenis  nr.  6380  (G),  6588  (CC;  pinnæ  nearly  circulari. 
Guatemala:    Dept.  Alta  Verapaz.  Cubilquitz,  v.  Tüerckhkim    ed.  Donn.   Smith    nr.  8481  '\\'|         Pansa- 

mah'i,  V.  TuERCKHEiM,   ed,    Donx,  Smith   nr,  712  b  iWi  —  Cohan,  v,  Ti'khckheim  ed.  .1,  D    S, 

nr,   712  iW). 

4.  var.  conformis  n.  var. 

Differs  from  var.  eureptans  by  its  mostly  uniform  leaves,  which  have  the  ge- 
neral habit  of  the  short-stalked  mostly  sterile  leaves  of  eareptans,  but  the  stipites 
.are  rather  long  and  the  lamina  often  much  larger.  Long-stalked,  difl'erently  shaped 
leaves  are  not  to  be  found,  but  often  the  radicant  leaves  are  somewhat  narrower 
than  the  non-radicant  ones.  —  All  leaves  long-stalked,  stipe  often  as  long  as  the 
lamina  or  even  longer.  Lamina  mostly  lanceolate  in  outline,  often  20  cm  or  more 
long  but  as  a  rule  shorter,  5 — 8  cm  broad,  shortly  narrowed  downwards.  Pinnæ 
very  short-stalked  the  lower  ones  mostly  rather  shortened,  distant,  the  largest  up 
to  5  cm  long,  often  cut  V;i  or  more  to  the  costa  and  cordate  at  base.  —  It  is  less 
proliferous  than  eiireptans,  still  one  or  two  radicant  leaves  are  to  be  found  in  most 
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specimens.  It  approaches  D.  asterothrix,  from  which  it  differs  by  its  not  so  densely 
pubescent  fronds,  glabrous  sporangia  and  proliferous  leaves.  From  D.  asplenioides 
it  differs  b}'  its  obtuse  pinnæ,  stellate  pubescence  of  the  leaf-tissue,  scarcely  pro- 
minent veins  and  nearly  sessile  pinnæ;  from  var.  tenera  by  the  distant  lower 
pinnæ  and  proliferous  leaves. 

Most  specimens  from  Cuba,  Central  America  and  Florida  belong  to  this  variety, 
which  represents  the  most  developed  state  of  the  species;  in  the  largest  form  it  is 
very  different  from  eiireptans,  but  there  are  numerous  intermediate  forms  between 
the  two  varieties. 

Florida;  Hammock  on  left  bank  of  Withlacoochee,  near  Brookesville,  cavernous,  calcareous  rocks,  J. 
DoNNELL  Smith  (type  collection,  W  -  Dade  Co.,  Castella's  hammock,  A.  A.  Eaton  nr.  262 
(W)  —  Isthacatta,  L.  M.  Underwood  nr  277  |W)  and  A.  H.  Curtiss  nr.  5965  W.  approa- 
ching var.  eureptans). 

Bahamas:    Andros,  .Iohn  J.  and  Alice  R.  Northrop  (Bs. 

Cuba:  Prov.  Habana,  Rincon,  Wilson  nr.  205  (B,  Wj;  San  Antonio  de  los  Bafios,  A.  H.  Curtiss  nr.  039 
(B,  H.  W)  and  van  Hermann  nr.  3360  (W)  —  Prov.  Pinar  del  Rio,  near  EI  Guama,  Palmer 
and  Riley  nr   126  pt.,  230  pt.,  403  [W),  248  (CC,  H.  W)  —  E.  Otto  nr.  62  (B), 

Mexico:  in  speluncis  près  Orizaba,  Bourgeau  nr.  2514  (B,  H,  S,  W);  base  of  calcareous  cliffs,  near 
Orizaba,  Pringle  nr.  5594  (Wi  —  Yucatan,  Schott  nr.  779  (W). 

217.   Dryopteris  asterothrix  (Fée)  C.  Chr.  comb.  nov.  —  Fig.  29. 

Syn.  Goniopteris  asterothrix  Fée,  Gen.  253.  1850—52. 
Phegopteris  asterothrix  Mett.  Pheg.  nr.  40.  1858. 
Dryopteris  reptans   ''asterothrix  C.  Chr.  Ind.  288.   1905. 

Type  from  Cuba,  leg.  Linden  nr.  1917  (f.  Fée,  not  seen),  nr.  1878  (B!). 

This  seems  to  me  a  very  distinct  species,  although  some  forms  of  the  protean 
D.  reptans  resembles  it  very  much.  The  accompanying  figure  will  give  an  idea  of 
its  habit.  The  oblique  or  short-creeping  rhizome,  which  bears  some  few  stellato- 
pilose  scales,  bears  a  small  number  of  leaves,  which  are  of  a  very  thin  texture  and 
throughout  clothed  with  small  stellate  hairs.  The  stipe  is  slender,  stramineous  and 
like  the  rachis  densely  soft-hairy  by  patent,  whitish  hairs  under  which  numerous 
small  stellate  hairs  are  to  be  found.  Lamina  15  cm  x  5  —  6  cm,  bipinnatifid,  the 
apex  obtuse.  Pinnæ  opposite  or  subopposite,  6  —  10  on  each  side  of  rachis,  the 
lower  ones  short-stalked,  the  upper  ones  sessile,  at  least  confluent,  2'(3 — 3  cm  long, 
1 — I'/icm  broad,  obtusely  rounded  at  the  apex,  slightly  broader  at  the  base,  the 
lowest  pair  generally  a  little  shorter  and  deflexed;  and  below  them  a  pair  of  small, 
reduced  pinnæ  are  often  seen;  both  surfaces  densely  and  shortly  stellato-piiose  and 
costæ  and  veins  besides  with  long,  soft,  patent  hairs.  Lobes  or  segments  broad, 
obtuse,  the  middle  one  soften  a  little  lengthened.  Veins  rather  indistinct,  about  4  to 
each  side  of  the  midrib  of  the  lobe,  the  lower  pair  united.  Sori  small,  exindusiate, 
medial  or  a  little  inframedial;  receptacle  with  numerous,  long-stalked  branched 
hairs;  sporangia  very  loose,  at  the  bearing  2 — 3  erect  2 — 3  branched  hairs,  which 
are  very  deciduous,  and  therefore  the  sporangia  may  be  found  to  be  glabrous. 

n.  K.  I).  Vidensk.  Selsk.  Skr.,  7.  Række,  naturvidensk.  oy"  mathem-  .\fd.  X.  2.  29 
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Fig.  29.  D.asterothrix{Fée)  C. Chr.  Entire 
leaf  X  *l!,:  base  of  pinna  X  1'/»;  frag- 
ment x  4;  sporangium.     (Linden  1878). 


From  D.  reptans  D.  asterothrix  can  be  di- 
stinguished by  its  size,  never  rooting  apex,  its  soft- 
hairy  rachis  and  stipe,  setose  sporangia  and  its 
whole  liabit.  The  rhizome  bears  often  under  the 
long-stalked  fertile  leaves  a  rosette  of  small  sterile 
ones.  —  The  following  specimens  are  very  uniform; 
several  of  them  from  various  herbaria  were  deter- 
mined by  Dr.  Christ  as  A.  dissidens  Mett.,  under  which 
name  the  Guatemalan  specimens  were  distributed 
by  DoNNELL  Smith. 

Cuba:    Prov.  Oriente,   caverns   of   Thermopylae,  Monte  l^ibano, 

600  m,  Maxon  nr.  4240  (W) 
Jamaica:    Mt.  Diabolo,  Underwood,  nr.  1798  (W)  —  near  Bath, 

Maxon  nr.  18(H)  (W). 
Guatemala:   Dept.  Alta  Verapaz,  Xuicpec,  Cubilquitz,  v-Tlkhck- 

HEiM  ed.  J.  D.  S.  nr.  8355  (B,  W). 
Costa  Rica:    Wercklé  iC,  W). 
Venezuela:    Tovar,  Fendler  nr.  201   (Bj. 

var.  bibrachiata  (Jenman). 

Syn.  Nephrodium  hihrachiatum  Jenman,  Gard. 

Chr.  III  1-'):  '2M).  1894;  W.  Ind.  and 

Guiana  Ferns  228. 

Dryopteris  bibrachiata  C.  Chr.  Ind.  254. 1905. 

Not   essentially   different   from    the   type,   but 

the  basal  pinnæ  the  largest  (small,  reduced  pinnæ 

always    absent),    on   longer  petioles    (2  mm    long), 

stipe  and  rachis  with  fewer  or  no  long  soft  hairs. 

Jenman  describes  the  indusium  as  distinct;  I  have 

failed  to  find  it. 

Jamaica:  Jenman  (W;  type)  — John  Crow  Peak,  5500-  (iOOOft; 
Maxon  nr.  1317  (=  Underwood  nr.  2443i  (W|  — 
Mt.  Diabolo,  Maxon  nr.  1940  (W;  Rgl. 

218.    Dryopteris  sclerophylla  (Kze)  C.  Chr. 
Biol.  Arbejder    tilegn.   Eug.  Warming  84.    1911. 

Syn.    Aspidium  sclerophijllum  Kze  in  Spr.  Syst. 
-t:  99,  1827;  Linn.  9:  92.  1834. 
Aspidium  scolopendrioides  var.  3.  pinnata 

Mett.  Aspid.  nr.  235.   1858. 
Aspidium  dissidens  Melt.  Aspid.  nr.  275b. 
1858;  C.  Chr.  Ind.   71. 
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Nephrodium  dissidens  Hk.  sp.  4:  66.  1862.  Hk.  Bak.  Syn.  295. 

Dryopleris  dissidens  O.  Ktze.  Rev.  3:  812.  1891  ;  Urban,  Symb.  Anl.  4  :  19.  1903. 

Nephrodium  jamaicense  Bak.;    Jenm.  Journ.  Bol.  1877:    264.   Bull.   Dept. 
Jam.  n.  s.  3:   163.   1896. 

Dryopteris  jamaicensis  C.  Chr.  Index  272.  1905. 

Nephrodium  asplenioides  Bak.  Syn.  293  (part?). 

Aspidium  Sintenisii  Kuhn  et  Christ.;  Krug,  Engl.  Jahrb.  24:   119.   1897. 

Dryopteris  Sintenisii  Urban,  Symb.  Ant.  4:  19.  1903;  C.  Chr.  Ind.  293. 
Type  from  Cu  ba  leg.  Poeppig  (specim.  auth.  vidi  in  Herb.  Berol.  et  Herb.  Presl). 
A  distinct  but  very  misunderstood  species,  by  Mettenius  considered  the  most 
developed  form  of  his  A.  scotopendrioides,  while  Baker  (Syn.  Fil.  293)  very  im- 
properly referred  it  to  his  Nephrodium  asplenioides.  As  the  above  list  of  synonyms 
shows,  the  species  has  been  described  under  at  least  three  new  names,  of  which 
A.  dissidens  was  placed  in  Syn.  Fil.  under  the  subgenus  Pleocnemia  (!).  It  is  beyond 
question  that  the  forms  referred  by  me  to  Ü.  sclerophylla  are  closely  related  when 
not  absolutely  identical.  The  main-characters  of  the  species  are  1)  the  coriaceous 
or  papyraceous  texture  of  the  lamina,  which  is  of  a  characteristic  grey  colour  due 
to  the  dense  pubescence  of  stellate  hairs  throughout  both  surfaces,  2)  the  thick, 
undulato-crenate  margins  of  the  teeth  or  lobes,  which  generally  seem  to  be  acute 
or  even  mucronate  because  the  margins  of  the  lobes  are  revolute,  3)  the  prominent 
veins,  4)  the  supramedial  or  even  submarginal  sori,  and  5)  the  glabrous  sporangia. 
The  erect  or  oblique  rhizome  is  at  the  top  densely  clothed  with  red-brown 
or  nearly  black,  glossy,  stellato-pilose  scales.  The  lamina  varies  in  size  and  degree 
of  cutting  but  it  is  always  fully  pinnate  from  base  to  the  middle.  The  basal  pair 
of  veins  is  always  truly  anastomosing.  Sori  with  a  distinct,  stellato-pubescent  in- 
dusium.     I  can  distinguish  two  forms. 

1.  (typical  scleropliylla).  Leaves  on  short  stems,  long  and  gradually  narrowed 
below.  Pinnæ  short  (3  cm  x  Si  cm)  the  lower  ones  gradually  smaller  almost  as  in 
D.  opposita,  the  fully  developed  ones  sessile  with  a  subcordate  base,  the  upper  ones 
confluent  all  broadly  serrate,  scarcely  pinnatifid.  Veins  simple;  sori  medial.  Scales 
of  rhizome  few,  brown. 

Cuba:  Poeppig  (B,  hb.  Pkesl)  —  Prov.  Habana,  Baker  and  O'Donavan  nr.  4135  (W);  Bakeh  nr.  1888 
(W)  —  Prov.  Pinar  del  Rio,  Palmer  and  Riley  nr.  230,  227,  391,  533  (W);  Baker  nr.  3797 
(W)  —  V  Hermann  nr.  2185,  3256  {W|  —  Prov.  Oriente,  Wright  nr.  1005  (B,  S),  3923  (B,  W,  S) 
Maxon  nr.  4447  |\V)  —  Prov.  Santiago,  Pollard  and  E.  and  W.  Palmer  nr.  41  (W). 

2.  Leaves  on  longer  stems,  ovale  or  elliptic,  shortly  narrowed  downwards. 
Pinnæ  short-stalked  or  sessile  with  cordate  base,  up  to  8  cm  long,  l''/i— 2  cm  broad, 
pinnatifid  to  a  narrow  wing  to  the  costa.  Veins  pinnate  in  the  lobes,  often  furcate 
and  forming  costular  aréoles,  very  prominent  beneath.  Sori  supramedial  or  sub- 
marginal.  Scales  of  rhizome  nearly  black,  2  cm  long,  glossy. 

Cuba:  Prov.  Habana,  Wilson  nr.  671  (W),  Curtiss  nr.  592  (H,W|,—  Prov.  Pinar  del  Rîo.Palmer  and  Riley 
nr.  12Ü,  223,  567  (W)  -  Prov.  Oriente,  Wright  nr.  10(11  pt.  (S,  W).  Maxon  nr.  4389,  4422  (W), 
Eggers  nr.  4941  (Bj. 

29* 
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This  form  looks  very  different  from  the  type,  hut  it  can  not  he  distlnguislied 
even  as  variety;  in  some  specimens  are  to  be  found  young  leaves,  which  are  fully 
identical  with  the  typical  form.  With  this  large  form  agree  the  Porto  Rico  and 
Jamaican  original  specimens  of  A.  dissidens  Mett.  (Syn.  A.  Sintenisii  Kuhn)  and  N. 
jamaicense  Bak.  The  latter  differs  from  the  Cuban  form  only  by  its  lighter  scales 
of  the  rhizome,  more  distinctly  stalked  pinnæ,  which  are  often  unequal,  at  the 
base,  and  by  less  stellato-pilose  leaf-tissue  and  somewhat  sided  thinner  texture.  A. 
dissidens  is  almost  quite  identical  with  jamaicense.  I  have  not  seen  the  original 
specimen  of  it,  which  was  collected  in  Porto  Rico  by  Balbis,  but  a  sketch  of  it  is 
found  in  Herb.  Berol,  which  is  from  the  hand  of  Mettenius  and  perfectly  agrees 
with  the  original  diagnosis.  It  is  absolutely  identical  with  A.  Sintenisii  from  the 
same  island.  In  this  form  the  veins  frequently  are  united  in  the  lobes,  so  that 
thej'  form  costular  aréoles;  Baker,  therefore,  placed  it  in  the  subgenus  Pleocnemia. 
The  sori  are  perhaps  closer  to  the  margin    than  in  the  other  forms  of  the  species. 

Jamaica:    Jenman  (B)  —  Hart  iir.  347  (W). 
Porto  Rico:    Sintenis  nr.  2136  (B,  C,  CC,  S,  W). 


219.   Dryopteris  asplenioides  (Sw.)  O.  Ktze.  Rev.  3:  812,  1891; 
C.  Chr.  Ind.  253  (part.).  —  Fig.  28  e. 

Syn.    Polypodium   asplenioides   Sw.    Schrad.   Journ.    1800- :    26.    1801;    Fl.    Ind. 
occ.  1659. 
Aspidium  reptans  var.  4.  asplenioides  Mett.  Aspid.  nr.  237.  1858. 
Nephrodium  asplenioides  (Bak.  Syn.  293?)  part,  and  1.  sub-sp.  sderophyl- 
lum    Jenman,    Bull.    Bot.   Depart.  Jamaica    n.   s.   3:    211.    1896;    W. 
Ind.  and  Guiana  Ferns  230. 
Woodsia  pubescens  Spr.  Nova  Acta  10:  233  tab.   16  fig.  5—7   1821! 
Type  from  Jamaica,  leg.  Swartz  (S), 

I  think  that  this  species  is  distinct  from  D.  reptans,  although  it  is  difficult  to 
give  good  characters  by  which  it  can  be  distinguished  from  not-rooting  forms  of 
that  species.  The  main  characters  are  :  Leaf  pinnate  to  short  of  the  never  rooting 
apex,  often  long  tapering  almost  from  the  base,  3—5  dem  long,  chartaceous  or 
firmly  membranous,  fresh-green,  often  glossy,  rachis  more  or  less  pubescent  by  as 
well  long,  simple  hairs  as  minute  stellate  ones.  Pinnæ  very  numerous;  often  25 
to  a  side,  most  of  them  distinctly  stalked,  often  characteristically  falcate,  the  base 
generally  cordate,  the  point  obtuse  or  acute,  4—6  cm  long,  'Va—Vh  cm  broad,  the 
margins  subentire,  crenate,  or,  often  more  or  less  lobed  into  rounded,  somewhat 
oblique  lobes,  often  auricled  on  both  sides  of  the  base,  ciliate,  upperside  glabrous, 
costæ  and  veins  beneath  hairy  by  long,  simple  hairs  and  small,  stellate  hairs,  leaf- 
tissue  glabrous.  Lower  pinnæ  not  or  only  slightly  reduced.  Veins  simple,  3-4 
jugate,  prominent  beneath,  the  basal  pair  always  anastomosing.  Sori  near  the 
midvein  of  the  lobe,  furnished  with  a  small  indusium,  which  is  ciliated  by  simple 
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or  forked  hairs.  Head  of  sporangium  glabrous,  but  its  pedicel  bears  a  single 
simple  or  furcate  hair.  —  None  of  the  specimens  referred  hereto  shows  small  short- 
stalked  sterile  leaves,  which  are  often  to  be  seen  in  specimens  of  Ü.  reptans;  all 
leaves  from  the  same  rhizome  are  always  uniform,  the  stipes  are  stramineous, 
glabrous.  8 — 15  cm  long,  slightly  scaly  below,  fasciculated  on  an  erect  rhizome, 
which  is  rather  scaly  at  the  top  by  glossy,  brown,  acuminate,  stellato-pubescent 
scales.  Larger  specimens  may  be  confounded  with  I),  serrulata,  but  I  think,  that  it 
always  can  be  distinguished  from  that  species  by  its  more  decidedly  pubescent  rachis 
and  costæ  and  its  rounded  lobes.  From  D.  sclerophylla  it  differs  by  its  fresh-or- 
dark-green  colour,  thinner  texture  and  non  stellato-pilose  surfaces. 

Maxon,  believing  that  P.  asplenioides  Sw.  was  founded  on  Sloane's  plate  43 
fig.  2,  quoted  by  Swartz,  reduced  Swartz's  name  to  a  synonym  of  1).  serrulata. 
Granting  that  Sloane's  plate  illustrates  our  D.  serrulata  rather  than  D.  asplenioides 
I  must  say  again  that  Swartz  never  founded  a  species  on  old  figures;  his  P.  asple- 
nioides is  founded  on  specimens  collected  by  himself  in  Jamaica.  A  specimen 
from  Herb.  Sw.  (S),  which  belongs  to  the  present  species,  agrees  very  well  with 
Swartz's  description  in  Fl.  Ind.  occ.  1659,  but  unfortunately  it  is  not  labelled  with 
certainty  by  Swartz. 

D.  asplenioides  varies  especially  in  size  and  texture,  which  probably  is  due 
to  age  and  outer  conditions.     It  is  in  its  true  form  apparently  confined  to  Jamaica. 

Jamaica:  Maxon  nr.  875,  1406  (=  Underwood  nr.  2531),  1507,  1894,  2209,  2268,  2270,  23.S8,  2866 
(W);  Underwood  nr.  1800,  320,  2978,  3106  (W);  Clute  nr.  120;  Hauius  nr.  7342,  7592  (Bi; 
Hart  nr.   171  a,  211   (W;. 

Haiti:    Port  au  Prince,  Picarda  nr.  734  (Bl  (doubtful). 

Cuba:    Wright  nr.  1801  (S,  W). 

220.    Dryopteris  bermudiana  (Bak.)  Gilb.  Bull.  Torr.  Cl.  35:  600.  1898; 

C.  Chr.  Ind.  254. 

Syn.  Nephrodium  bermudianum  Baker  apud  Hemsley,  Chall.  Exp.  Bot.  1' ; 
86  tab.   13.   1885. 

Type  from  Bermuda  (not  seen). 

Closely  related  to  1).  asplenioides  and  the  smaller  forms  difficult  to  distinguish 
from  that  species.  Still  the  pinnæ  are  generally  larger  (8 — 10  x  2  cm)  and  cut 
more  than  halfway  to  the  costa.  Both  surfaces  with  scattered,  whitish,  simple  or 
forked  hairs,  most  numerous  on  the  ribs;  rachis  rather  hairy  by  short  stellate 
hairs  and  longer,  simple  ones.  Veins  6 — 7-jugate,  the  lower  pair  united  or  more 
'often  running  side  by  side  to  the  sinus,  the  others  very  often  furcate.  Sori 
medial  or  supramedial,  furnished  with  a  ciliate  indusium;  hairs  of  indusium 
simple,  or,  rarely  forked.  Sporangia  without  hair  on  the  pedicel.  The  scales  of 
the  oblique  rhizome  are  stellato-pilose  throughout;  they  are  not  so  large  as  shown 
in  the  plate  quoted,  which  otherwise  illustrate  the  species  very  well. 

Endemic  in  Bermuda  Islands,  Gilbert  (W),  ü.  B.  (joode  (W);  W.  G.  Farlow  (S)  -  Bein  nr.  90  (B). 
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Kig.  30.  a.  D.  semihastata  (Kze.)  O.  Ktzc,  1.  Pokppig.  Leaf 
X  'U;  pinna  x  l'l..;  fragment  from  aliove  with  free  veins 
and  fragment  from  the  underside  witli  anastomosing  veins, 
X  5.  —  b.  D.  Jamesoni  (Hk.)  C.  Chr.  Two  lower  pairs  of  pinna, 
X  *l-.,  segments  from  botli  surfaces  X  I'l«  (orig.).  ~  c.  D.  War- 
mingii  n.sp.  pinna x  »I.,  and  segment  from  both  surfaces,  x  I'ls. 
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221.   Dryopteris  semihastata 
(Kze.)  O.  Ktze.  Rev.  i:  291.  1891; 

C.  Chr.  Ind.  291.  —  Fig.  30  a. 
Syn.  Aspidium  semihasiatam 
Kze.  Linnaea  9:  91. 
1834;     Mett.    Aspid. 
nr.  179. 
LastreaPoeppigiana  Presl, 
Epim.  bot.  40,  1849. 
Type  from  Peru,  ad  flum. 
Pampayaco,   leg.    Poeppig.     A  fi- 
gure   of    the    type-specimen    (liy 
Mettenius)  is  to  be  found  in  (B), 
and   with    it  agrees  perfectly  the 
type-specimens  of  L.  Poeppigiana 
Pr.  (hb.  Presl!),  which  also  was 
collected  by  Poeppig  "in  Cuba"; 
there   is   no    doubt    that    Presl's 
specimen  is  of  the  type-collection, 
and  tlie  locality  erroneous  ;  Poep- 
pig   collected    in     1829    both    in 
Peru  and  in  Cuba. 

D.  semihastata  resembles 
much  a  small  form  of  D.  macro- 
tis,  and  together  with  that  spe- 
cies its  position  within  the  genus 
is  doubtful.  It  lacks,  namely,  stel- 
late hairs,  and  it  is  possible  that 
the  two  species  are  less  cut  mem- 
bers of  the  group  of  D.  patens; 
still  in  general  aspect  they  re- 
semble other  species  of  the  pre- 
sent group  in  which  I  place  them. 
Tlie  accompanying  figure  will 
give  an  idea  of  D.  semihastata; 
in  pubescence,  auricled,  subentire 
pinnæ,  of  which  the  lower  ones 
are  reflexed,  and  also  in  venation 
it  agrees  with  D.  macrotis,  but  it 
is  much  smaller  and  with  onlj^ 
2—3  pairs  of  veins,  and  the  au- 
ricles are  much  shorter. 
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222.    Dryopteris  Jamesoni  (Hook.)  C.  Chr.  comb.  iiov.  —  Fig  30  b. 

Syn.    Nephrodium  Jamesoni  Hook.  spec.  4:  66.  1862. 

Type  from  Ecuador,  ad  ripam  fl.  Napo,  Jameson  nr.  761  (Kew!)  a  very 
similar  plant  was  collected  in  Peru,  Tarapoto  by  Spruce  nr.  3946  (L). 

A  small  species  closely  related  to  D.  semihastata,  which  if  resembles  in  size, 
colour,  pubescence  and  the  auricled  upper  base  ot  the  pinnæ,  but  the  lamina  is 
fully  pinnate  scarcely  to  the  middle,  upwards  pinnatifid  only.  Largest  leaf  seen: 
stipe  9  cm,  lamina  17  cm  long,  4  cm  broad  below  the  middle.  Stipe  and  rachis 
rather  pilose  by  long,  stiff,  simple  hairs,  between  which  some  very  small,  stellate 
hairs  can  be  found.  Upper  surface  densely  and  adpressedly  pubescent,  costæ  and 
veins  beneath  setose  by  patent  setæ.  Lowest  pair  of  pinnæ  reflexed  and  considerably 
reduced.  Veins  in  about  3  pairs  in  the  lobe  of  the  larger  pinnæ,  the  basal  ones 
normally  united.     Sori  inframedial  furnished  by  a  setose  indusium. 

It  is  possible  that  D.  Jamesoni  is  a  small  variety  of  D.  macrotis,  which  it  re- 
sembles closely  in  pubescence  of  the  surfaces,  the  auricled  pinnæ  and  other  cha- 
racters. Baker  referred  it  in  Syn.  Fil.  293  to  Nephr.  molle,  to  which  it  is,  of 
course,  not  at  all  related. 

223.    Dryopteris  Warmingii  n.  sp.  —  Fig.  30  c. 

Syn.    Nephrodium  molle  var.  ;-  Jamesoni  Bak.  Fl.  bras.   1':  489.  1870. 

Type  from  Brazil:  Minas  Geraes,  Lagoa  Santa,  leg.  Warming  1864  (H!)  and 
the  same  from  Sao  Paulo,  Cajuni,  Regnell  nr.  HI.  1449  b.  (Rg,  W). 

Rhizomate  crasso,  ad  5  cm  alto,  1  cm  crasso,  squamis  brunneis  sparse  stel- 
lato-ciliatis  praedito.  Stipitibus  fasciculatis.  ad  20  cm  longis,  tenuibus,  pilis  minu- 
tis  stellatis  puberulis  vel  subglabris,  supra  sulcatis.  Lamina  15 — 20  cm  longa, 
ovato-oblonga,  sursum  in  apicem  pinnatifidum  sensim  attenuata,  membranacea  vel 
flrmo-herbacea,  atro-viridi.  Rachi  dense  pilosis;  pilis  simplicibus  longioribus  pilis 
minutis  stellatis  intermixtis.  Pinnis  suboppositis,  sessilibus,  basalibus  reflexis  vix 
abbreviatis,  medialibus  horizonlalibus  apicibus  curvatim  ascendentibus,  3 — 5  cm 
longis,  1 — 1'  i  cm  latis,  basi  superiore  distincte  auriculalis,  acuminatis,  grosse  loba- 
tis,  dense  ciliatis,  supra  pilis  simplicibus  adpressis  subdense  strigosis,  subtus  ubique 
(praesertim  ad  costas  venasque)  pilis  simplicibus  pubescentibus.  Lobis  contiguis, 
falcatis,  obtusis,  basali  anteriore  duplo  majore,  subacuto.  Venis  simplicibus,  5—6- 
jugis,  basalibus  aut  anastomosantibus  aut  ad  sinum  conniventibus.  Soris  infra- 
medialibus,  parvis;  indusiis  parvis,  dense  setosis,  mox  deciduis.  Sporangiis  pilis 
longioribus  maxime  in  pedicellis  sedentibus  intermixtis. 

I  am  convinced  that  this  new  species  is  specifically  distinct  from  the  Andine 
D.  Jamesoni,  with  which  Baker  united  it.  It  is  true  that  the  two  species  agree  as 
to  almost  all  characters,  still  our  new  species  is  larger,  has  a  larger  number  of 
veins,  the  basal  pinnæ  scarcely  reduced,  and  the  lamina  is  generally  fully  pinnate 
at  the  lower  two-thirds. 
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224.    Dryopteris  macrotis   (Hook.)  O.  Ktze.   Rev.  3:   813.   1891;   C.  Chr.   Ind.  276. 

Syn.    Nephrodinm  macrotis  Hook.  spec.  4:  86  tab.  242  B.  1862. 

Type  from  Peru:  Tarapoto.  Spruce  nr.  3979  (aulh.  specimens  in  RB  and  L.). 

The  most  developed  form  of  a  small  group,  which  includes  also  the  three 
preceding  species,  characterized  by  the  strigose  upper  surface  of  the  lamina  to- 
mentose  rachis  and  the  reflexed  lower  pinnæ  which  like  the  upper  ones  are  distinctly 
auricled  at  the  upper  base  and  setose  indusia.  D.  macrotis  differs  from  the  three 
other  species  by  its  size;  stipe  and  lamina  30—40  cm  each,  pinnae  10 — 15  cm  long 
by  I'/a — 2  cm  broad,  the  lower  2  —  3  pairs  much  reflexed,  both  surfaces  adpressedly 
strigose,  rachis  apparently  without  stellate  hairs,  in  some  specimens  proliferous  like 
several  other  species  of  Goniopteris;  veins  5— 6-jugate,  very  ascending,  free  and 
connivent  or  not  reaching  the  sinus,  the  basal  ones  sometimes  truly  united. 
Rosenstock  has  named  the  forms  with  anastomosing  veins  var.  nephrodioides  in 
Fedde,  Repert.  7:  298.  1909,  based  on  Spruce  nr.  4658  from  Peru  Mt.  Campana 
(RB!);  the  .same  character  is  found  in  specimens  of  Spruce  nr.  3979. 

225.   Dryopteris  serrulata  (Sw.)  C.  Chr.  Ind.  292.  1905;  Maxon,  Contr.  U.  S. 

Nat.  Herb.  10:  491.  1908. 

Syn.    Polypodium  serrulatum  Sw.  Schrad.  Journ.  1800":  25.  1801;  Fl.  Ind.  occ. 
1663.   (C.  Chr.  Arkiv  for  Bol.  9":  34  fig.  8  et  t.  5    fig.  1;  photograph 
of  the  type-specimen). 
Aspidium  serrulatum  Mett.  Aspid.  nr.  252.  1858. 
Nephrodium  serrulatum  Jenm.  Bull.  Dept.  Jamaica  II.  3:   189.  1896. 
'!  Polypodium    Lunanianum     Hew.    Mag.    Nat.    Hist.     II.     3:     460.     1838 

(t.  Jenman). 
?  Polypodium  Smithianum  Hew.  1.  c.  459  (t.  Mett.  msc). 
Type  from  Jamaica,  leg.  Swartz  (S!) 

A  well-marked  species,  distinguished  from  related  species  by  its  pinnæ  being 
broadly  serrate  only,  not  pinnatifid,  and  its  inframedial  sori.  The  pinnæ  resemble 
in  cutting  those  of  Ü.  pyramidaia,  from  which  it  differs  by  its  lower  pinnæ  being 
reduced,  by  its  sessile  or  subsessile  pinnæ  and  by  its  few  veins.  The  whole  leaf 
is  practically  glabrous,  the  rachis  and  coslæ  beneath  alone  slightly  puberulous  by 
minute  stellate  hairs.  Most  pinnæ  with  truncate  base,  or  the  lower  ones  a  little 
narrowed  and  often  auricled.  Lobes  generally  broader  than  long,  often  emarginate. 
Veins  4— 5-jugate,  the  lower  3  —  4  curved  up  to  the  sinus  and  the  basal  pair  nor- 
mally united  and  sending  a  branch  to  the  sinus.  Sori  very  often  confined  to  the 
lower  veins  (still  in  some  specimens  all  veins  are  soriferous),  distinctly  inframedial, 
often  close  to  the  costa.  Indusium  small,  deciduous,  furnished  with  a  few  furcate 
hairs.  Sporangia  glabrous.  —  Generally  the  lower  2 — 3  pairs  of  pinnæ  are  gradu- 
ally shortened,  but  this  is  not  the  case  in  all  specimens.  The  species  varies  con- 
siderably in  size.    The  largest  specimens  measure:  stipe  30—40  dem,  lamina  8  dem, 
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pinnæ    10 — 13    cm    long   by   1'  ->— 2   cm   broad.     The   erect   rhizome   is  at   the   top  \^'^^~^'*!i.  33 
clothed  with  many  castaneous,  acuminate  scales. 

Maxon  (loc.  cit.)  says  that  P.  serrulatum  Sw.  was  founded  upon  Sloane's  pi. 
43  fig.  1  and  that  P.  asplenioides  Sw.,  founded  upon  Sloane's  pi.  43  flg.  2  is  the 
same  species.  As  I  have  shown  in  my  paper  on  Swartz's  species  of  ferns,  Swartz 
has  never  founded  a  species  upon  figures  alone  but  always  described  them  after 
specimens.  The  two  named  Swarlzian  species  were  described  after  specimens  col- 
lected by  Swartz  himself  in  Jamaica  and  Maxon  is,  therefore,  not  right  in  identi- 
fying the  two  species  from  an  examination  of  the  figures  quoted  only. 

D.  serrulata  seems  to  be  endemic  in  Jamaica,  where  a  beautiful  series  of 
specimens  was  collected  by  Maxon  (numbers  quoted  by  Maxon  loc.  cit.).  Under- 
wood, Hart  and  Jenman  (W). 

226.  Dryopteris  anoptera  (Kze.)  C.    Chr.   Ind.  252.  1905   (excl.  syn.).  —  Fig  31  d. 
Syn.    Aspidiuin  anopterum  Kze.;  Kuhn,  Linnaea  36:  113.  1869  (excl.  sj'n.). 

Nephrodium  nitidulum  Bak.  Fl.  bras.  V:  597.  1870;  Syn.  Fil.  502.  (excl.  syn.). 

Dryopteris  nitidula  O.  Ktze.  Rev.  3:  813.  1391. 

Goniopleris   hastata    Fée,    Cr.    vase.    Br.    1:    107    tab.   33  fig.   2   (non    11 
mém.  1866). 

Goniopieris  bahiensis  Fée,  1.  c.  3:  61.  1872  —  73. 
Type  from  Brazil:  Bahia,  leg.  Moricand  (B!,  RB);  Riedel  (W). 
An  imperfectly  known  species,  confounded  with  Aspidiuin  catacolobum  Kze. 
and  A.  tiitidiilum  Kze.  figured  by  Ettingshausen,  which  no  doubt  belong  to  I), 
lugabris.  The  type-specimen  belongs  to  a  species  closely  related  to  D.  serrulata, 
while  other  specimens  from  the  same  locality,  often  determined  as  D.  anoptera, 
seem  to  me  to  belong  to  D.  pyramidata.  In  size,  texture  and  cutting  D.  anoptera, 
as  understood  here,  does  not  at  all  differ  from  1).  serrulata,  but  it  differs  by  the 
presence  of  very  small  and  few  scales  on  the  costæ  beneath,  by  its  more  numerous 
veins,  7  —  8  to  a  side,  the  lower  ones  truly  united,  and  by  its  sporangia  being  setose 
by  hi-  or  trifurcate  hairs.  —  I  have  no  doubt  that  Gon.  hastata  Fée  (G.  bahiensis 
Fée)  is  this,  although  the  plate  shows  a  plant  with  a  distinct  terminal  pinna. 

227.  Dryopteris  hastata  (Fée)  Urban,  Symb.  Antill.  4:  21.  1903;  C.  Chr.  Ind.  269. 

Syn.    Goniopteris  hastata  Fée,  11  mém.  65.  tab.  18  fig.  1.  1866. 

Type  from  Guadeloupe,  leg.  L'Herminier  (Herb.  Cosson,  Paris!;  B). 

Rhizome  short-creeping  or  decumbent,  like  the  lower  part  of  the  stipes  with 
some  stellato-pilose  scales.  Stipe  and  rachis  shortly  puberulous  by  forked  and 
simple  hairs,  sometimes  nearly  glabrous.  Lamina  up  to  5  dem  long,  but  generally 
much  shorter,  pinnate  in  the  lower  half  or  two-thirds  suddenly  narrowed  into  a 
long,  broad,  pinnatifid  or  lobed  apex,  herbaceous,  strigose  on  the  costæ  above, 
slightly    puberulous    by    furcate    and    simple    hairs    on    costæ    and    veins    beneath, 

1).  K.  I)   Viilensk.  Selsk.  SUi-..  7.  K.fkke.  naluivideiisk.  i)|j  malhem.  Aid.  X.  2.  30 


230  178 

ciliate,  dark-green,  often  glossj'.  Pinnæ  few,  4 — 8-jugate,  8 — 10  cm  long  (or  shorter), 
2  cm  broad,  broadest  at  the  middle,  the  basal  ones  not  or  a  little  shorter,  not  re- 
flexed,  nearly  sessile,  the  upper  ones  adnate,  at  least  confluent,  the  uppermost  pair 
shorter  and  form  like  a  hastate  base  of  the  pinnatifid  or  lobed  apex  of  the  lamina, 
which  is  1 — 2  dem  long  by  3 — 4  cm  broad  and  often  exceeds  in  length  the  pinnate 
lower  part  of  the  lamina.  Pinnæ  broadly  serrate  or  even  crenate  only,  the  teeth 
broader  than  long,  oblique,  bluntly  rounded  or  their  outer  margin  straight.  Veins 
about  6  to  each  side,  the  lower  2 — 3  pairs  united  alternately  into  a  flexuose  branch 
running  to  the  sinus,  or  sometimes  the  lower  pair  is  nieniscioid  ;  often  some  of 
the  following  do  not  reach  the  excurrent  branch  but  end  in  the  leaf-tissue.  Sori 
inframedial,  exindusiate.     Sporangia  furnished  with  hi-  or  trifurcate  hairs. 

In  seveial  characters,  especially  in  venation  and  pubescence,  I),  hastata  re- 
sembles D.  obliterata,  to  which  species  Baker  (Icon,  plant,  t.  1669)  referred  it,  but 
it  differs  considerably  by  the  shape  of  the  apex  of  its  lamina  and  by  its  setose 
sporangia.  By  these  two  characters  connected  it  is  also  different  from  allied  spe- 
cies with  a  pinnatifid  apex  {Ü.  serrulata  and  others). 

Guadeloupe:    L'Heuminier  nr.  130  (B,  herb.  Mus.  Paris). 

Porto  Rico:    Sintenis  nr.  5819  (B,  C,  Wi.  ()2G8  b,  {i668  (R);  G.  P.  Gou.  nr.  IS.'i,  862  (Wj;  A.  A.  Hei.i.eu 

nr.  6200  (W);  Underwood  and  Griggs  nr.  809  (W]. 
Tobago:    Broadway  nr.  3432  (B). 
Trinidad:    Hart  nr.  561  (Wj. 

var.  leptocladia  (Fée). 

Syn.    Goniopteris  leptocladia  Fée  11.  mém.  63  tab.  16  flg.  3.  1866. 

Differs  from  the  type,  with  which  it  agrees  in  pubescence  and  setose  sporan- 
gia, by  its  more  numerous  pinnæ  (10—12  pairs),  which  are  more  deeply  cut  into 
sub-acute  lobes  generally  longer  than  broad;  the  pinnatifid  apex  is  proportionally 
shorter  than  that  of  the  type;  base  of  pinnæ  as  a  rule  subcordate;  only  the  two, 
rarely  three  lower  veins  united. 

Guadeloupe:    L'Herminier  nr.  1.31  iB,  C,  authentieal  specimens);  Père  Drss  nr.  234  (C),  4115a  (W|. 

Martinique:    Père  Duss  nr.  4146  (RB). 

Porto  Rico:  Underwood  and  Griggs  nr.  888  (W;  form,  aijproacbing  tlie  following  variety). 

var.  sub-auriculata  Kuhn  in  sched. 

Syn    Aspidium    asplenioides    f.    exindusiatum    Kuhn;     Krug,    Engl.    Jahrb.    34: 
119.  1897. 
Dryopleris  asplenioides  f.  exindusiata     Urb.  Synib.  Antill.  4:  18.  1903. 
Likely  a  new  species,  but  in  pubescence,  setose  sporangia  and  long  pinnatifid 
apex  agreeing  with  Ü.  hastata,   from  which  it  difiers  by  its  large  number  of  much 
smaller   pinnæ,   4 — 8   cm   long,    1    cm    broad,    the   lower   ones   rather  reduced,  sub- 
sessile,    the    middle    ones   adnate    to   racbis,   obtuse   auricled   on   both   sides   of  the 
base,    the    upper    ones    confluent,    crenate   or  shallowly   and    bluntly   lobed.     Veins 
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4 — 5-jugate,  the  lowermost  pair  anastomosing.  In  size,  colour  and  venation  it  re- 
sembles very  much  I),  asplenioides,  which,  however,  is  indusiate  and  pinnate  to 
short  of  the  apex  with  most  of  the  pinnæ  stalked;  in  our  variety  long  simple  hairs 
are  few  or  none  on  rachis  and  costæ  beneath,  which  are  stellato-puberulous,  in 
I),  asplenioides  long  hairs  as  a  rule  are  more  numerous  than  the  stellate  ones. 

Haïti:    Port  au  Prince,  Picarda  nr.  386  (C).  734  (B)  —  prope  Mariani,  Picarda  nr.  377  (B)  —  San  Do- 
mingo, ad  Rio  Mameges,  Eggers  nr.  2656  (B,  C)  —  v,  Tuerckheim  nr.  2576  (B;. 
Porto  Bico:    Sintenis  nr.  5661  (B,  C,  CC);  Goll  nr.  1016  (W). 


228.    Dryopteris  pyramidata   (Fée)   Maxon,  Contr.  U.  S.  Nat.  Herb.  10:    489.  1908. 

Syn.    Goniopteris  pyramidata  Fée,   11   mém.  61.  tab.   16  fig  2.   1866. 

Dryopteris  latiusciila  Maxon.  Contr.  U.S.  Nat.  Herb.  10;  498.  1908. 

Nephrodium   subcnneatum    Bak.  Flor.  bras.  1^;   487.  1870;    Syn.  Fil.  503. 
Jenman,  W.  Ind.  and  Guiana  Ferns  234.  1908  ! 

Dryopteris  subciineata  O.  Ktze.  Rev.  2:  813.   1891;  C.  Chr.  Ind.  295. 

"Nephrodium  subovatum  Jenman.  "Argosy",  Demerara".  (t.  Jenman). 
Type  from  Guadeloupe,  leg.  L'Herminier  (Herb.  Cosson,  Paris!  and  authen- 
tical  specimens  in  B  and  C). 

A  most  distinct  and  uniform  species,  excellently  described  by  Jenman  and 
Maxon  (loc.  cit.).  It  resembles  in  size,  colour  and  texture  D.  tetragona,  from  which 
it  can  be  distinguished  at  once  by  the  lamina  being  gradually  narrowed  upwards 
and  by  its  venation.  From  the  allied  species  without  terminal  pinnæ  it  differs  by 
its  most  pinnæ  being  distinctly  stalked.  The  lamina  is  glabrous,  the  rachis  and 
costæ  beneath  excepted,  which  are  puberulous  by  very  minute  forked  or  simple  hairs. 
Lower  pinnæ  narrowed  towards  the  base,  generally  not  reflexed  or  abbreviated, 
upper  ones  with  a  truncate  base,  all  scarcely  incised  one  third  to  the  costa.  Lobes 
scarcely  longer  than  broad,  truncate  and  often  emarginate  at  the  apex.  Veins  8 — 10- 
jugate  the  lower  3—4  much  curved,  connivent  to  sinus,  or  the  lower  pair  occa- 
sionally united  and  sending  a  branch  to  the  sinus;  often  the  anterior  basal  vein 
ends  in  the  leaf-tissue,  not  reaching  the  opposite  posterior  one.  Sori  medial,  fur- 
nished with  a  small,  ciliate  indusium;  head  of  sporangium  glabrous,  but  its  pedicel 
bears  normally  a  stiff  hair.  —  Rhizome  obliquely  erect  or  decumbent;  stipe  40 — 60 
cm  long,  lamina  35  cm  x  20  cm;  pinnæ  12  x  2'/2  cm.  Rachis  is  sometimes  gemmi- 
ferous in  the  upper  part. 

D.  latiuscula  Maxon  is  exactly  typical  and  N.  subcnneatum  Bak.  is  the  same. 
The  specimen  from  S.  Domingo  referred  by  Maxon  to  this  species  and  to  which  the 
combination  Dryopteris  pyramidata  first  was  applied,  is  not  so  typical,  still  scarcely 
different.  It  has  the  rachis  and  costæ  beneath  clothed  with  numerous  long,  whitish 
hairs,  and  its  pinnæ  are  incised  about  halfway  to  the  costa.  —  D.  pyramidata  seems 
to  be  a  rather  common  species  in  Guiana  and  the  southern  West-Indian  islands.  I 
have  examined  the  following  specimens  : 
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Guadeloupe:    L'Herminier  (B,  C),  Père  Düss  nr.  4054,  4116  (W),  Maze  nr.  989  (B). 

Martinique:    Père  Duss  nr.  4757  (W). 

St.  Vincent-    H.  et  G.  Smith,  nr.  89  iB,  W),  nr.  785  (W). 

Grenada:    R.  V.  Sherring  (W),  Broadway  nr.  3757,  3761,  3763,  3764,  3768  (RB). 

Trinidad:    Pendler  nr.  54  (B),  Broadway  nr.  3292  (RB). 

British  Guiana:    Jenman  (W)  —  Lower  Orinoco,  Eleanor  Creek,  Rushy  and  R.  W.  Squires  nr.  128  (W) 

—  French  Guiana:  Leprieur  (B,  C,  VV,  Kew  =  N.  subcuneatum  ,  Sagot  (B| 
Surinam  in  savannis:    A.  Kappler,  ed.  Hohenacker  nr.  1776  (B)   —   Hostmann  nr.  15  (B),  465  (B,  S). 
San  Domingo:    Wright,  Parry  and  Brummel  nr.  12  (W). 
Bahia:    Luschnath  nr.  167  (B),  Blanchet  (L). 


229.    Dryopteris  magdalenica  Hieron.  Hedwigia  Mi:  325  tab.  3  fig  2.    1907. 

Type  from  Colombia,  ad  Rio  Magdalena,  leg.  StObel  nr.  371  (Bl). 

A  small  species,  founded  on  a  single  leaf  and  perhaps  not  different  from  the 
following,  from  which  it  recedes  by  such  small  differences  as  the  distinctly  cuneate 
base  of  the  lower  pinnæ  and  the  more  oblique  or  subfalcate  and  not  very  obtuse 
segments.  The  rachis  is  very  slightly  stellato-pubescent,  and  the  young  sporangia 
are  setose.  The  rachis  is  gemmiferous  below  the  apex  (not  figured  by  Hieronymus). 
The  stipe  is  short,  shorter  than  the  lamina,  and  the  basal  pinnæ  not  much  reflexed. 

230.   Dryopteris  paucijuga  (Kl.)  C.  Chr. 
Biolog.  Arbejder  tilegn.  Eug.  Warming  84.  1911.  —  Fig.  31c. 

Syn.    Aspidiunt  paucijugiim  Klolzsch,  Linnaea  30:  368.  1847. 

Nephrodiiim  deflexum  J.  Sm.  (Hk.  Bak.  Syn.  292,  note  under  A^.  refradiim); 

Jenman,  W.  Ind.  and  Guiana  Ferns  234.   1908. 
Dryopteris  johnstoni  Maxon,  Contrib.  U.  S.  Nat.  Herb.  10:  489.  1908. 
Type  from  Venezuela:  Caripe,  Moritz  nr.  205  (B!) 

A  distinct  species,  excellently  described  by  Jenman  and  Maxon  (loc.  cil.)  It  is 
well-marked  by  its  long  stipe,  which  is  considerably  longer  than  the  lamina,  its 
sessile  mostly  opposite  pinnæ,  the  lower  ones  much  reflexed,  their  base  truncate 
or,  in  the  lower  ones,  more  or  less  narrowed.  Lamina  practically  glabrous,  the 
rachis  upwards  setose  and  slightly  stellato-pubescent  above,  sometimes  with  a  bud 
in  the  upper  part.  Pinnæ  scarcely  incised  to  the  middle  into  bluntly  rounded  or 
even  truncate,  a  little  oblique  lobes.  Veins  8— -10  to  each  side  the  lower  2—3  much 
upcurved  and  running  out  to  the  sinus.  Sori  medial  with  a  setose  indusium.  Spo- 
rangia with  a  single  long  hair  on  the  pedicel. 

Venezuela:  Island  of  Margarita,  J.  R.  Johnston    nr.  192  (W,  type   of  D.  Johnstoni  Maxon;  —   Caracas, 

GOM.MER   (B). 
Trinidad:    St.  Ann'.s  Hill,  Hart  nr.  316  (B)  -     Jenman  (W)  —  Fendler  nr.  54  (W). 
Tobago:    Egoers  nr.  5628  (B,  W),  5807  (B). 

Mexico:    Chiapas,  Ixtaeomitan  Mts,  120  ra,  J.  M.  Rovirosa  nr.  51  (W). 
Honduras:    Rio  Perraejo,  Depart.  Santa  Barbara,  600',  C.  Thieme  ed.  Donn.  Smith  nr.  5968  (W). 
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Fig.  31.  a.  D.  usitata  IJeiim.)  C.  Chr.;  middle  pinna  (Ma.\on  1823).  —  6.  D.  venusta 
(Hew.)  O.  Ktze.,  base  of  middle  pinna  (Maxon  1954)  -  e.  D.  paucijuga  (Kl.) 
C.  Clir.  (Fendler  ■')4)  —  d.  D.anoptera  (Kze.)  C.  Chr   (orig.)  —  All  pinnæX^ls, 

fragments  X  IM2. 
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231.    Dryopteris  réfracta  (Fisch,  et  Mey.)  O.  Ktze.  Rev.  3:  813. 
1891;  C.  Chr.  Ind.  288  pt. 

Syn.  Polypodiiim  refractum  Fisch,  et  Mey.;  Kze.  Linnaea  33:  283,  321.  1850. 
Aspidium  refractum  A.  Br.  Ind.  sem.  hl.  Berol.  1856.  Mett.  Aspid.  nr.  238. 
Nephrodium  refractum  Hk.  sp.  4;   162  lab.  252.  1862;  Bak.  Syn.  292. 

Type.  Founded  on  cultivated  specimens.  The  species  was  commonly  cul- 
tivated in  the  botanical  gardens  in  the  middle  of  the  last  century,  and  I  have  seen 
several  authentical  specimens  from  various  herbaria.  It  is  supposed  to  be  a  Bra- 
zilian species,  but  I  have  seen  no  specimens  from  Brazil.  Generally  it  is  confounded 
with  D.  riograndensis  (Lindm.),  which  species  is,  however,  widely  different.  Baker 
(Syn.  Fil.  292)  supposed  N.  deflexum  J.  Sm.,  which  is  our  D.  paucijuga  (Kl.),  to  be 
the  same,  and  I  am  inclined  to  believe  that  he  was  right  in  this.  As  a  fact  D.  ré- 
fracta is  closely  allied  to  D.  paucijuga,  still  there  are  some  differences  between  the 
two  species,  which  do  not  allow  me  to  unite  them.  In  D.  réfracta  the  lower  pair 
af  veins  are  as  a  rule  truly  anastomosing  and  the  2 — 3  following  veins  are  conni- 
venl  to  sinus.  The  peculiar  shape  of  the  base  of  the  lower  reflexed  pinnæ  is  fairly 
illustrated  on  Hooker's  plate  252.     Sporangia  without  setæ  on  the  pedicel. 

232.    Dryopteris  gemmulifera  Hieron.  Hedwigia  46:  326  tab.  4  fig.  3.  1907. 
Syn.    Aspidium  {resp.  Nephrodium)  tetragonum  auctt.  plur.  quoad  pi.  andin. 
Type  from  Venezuela:  Tovar,  leg.  Moritz  nr.  204  pro  parte  (B!). 
Closely  related  to  D.  scabra  and  D.  paucijuga,  but  very  characteristic  by  its  lamina 
narrowing  very  gradually  almost  from  the  very  base  to  apex.     It   is   less   cut   than 
D.  scabra,    more   than   D.  paucijuga;   generally  the   three    lower  veins  run  to  sinus. 
It  is  also  larger:  stipe  30 — 40  cm,   lamina  up  to  60  cm.     The  rachis  and  costæ  ex- 
'cepted  the  leaf  is  entirely  glabrous,  even   not  ciliate;    the    hairs   of  the    lachis   and 
costæ  beneath  are  partly  simple  and  longer,  partly  very  short  and  .stellate. 

Colombia:    Stübel  nr.  306,  554,  625a,  642,  666  (B,  for  e.xact  localities  see   Hiekonymus  I.e.);    Øhsted 
(H)  —  Santa  Marta,  H.  H.  Smith  nr.  9'J4  fC,  Rg,  \V|. 

233.    Dryopteris  usitata  (Jenm.)  C.  Chr.  Index  299.  1905.  —  Fig.  31  a. 

Syn.  Nephrodium  usitatum  Jenman,  Journ.  Bot.  1879:  261.  Bull.  Dept.  Jam.  II. 
3:  188.  1896;  W.  Ind.  and  Guiana  Ferns  232. 

Type  from  Jamaica,  leg.  Jenman  (non  vidi). 

Scarcely  different  from  D.  venusta,  and  probably  it  is  a  form  of  it  with  nar- 
rower pinnae.  Its  best  distinguishing  marks  are:  the  long-acuminate  apex  of  the 
lamina  and  pinnæ,  its  herbaceous  texture,  its  numerous  (20 — 30  to  each  side)  long 
and  narrow  pinnæ,  which  are  up  to  20  cm  long  by  IV2 — 2  cm  broad,  sessile,  the 
lower  ones  generally  shorter,  incised  '  :.  or  more  to  the  costæ  into  broad,  blunt 
oblique  lobes,  which  are  a  little  longer  than  broad.     Both   surfaces   naked   or  very 
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slightly  hairy  on  rachis  and  costæ  by  minute  stellate  and  a  few  longer,  simple 
hairs.  Veins  6— 8-jugate,  the  lower  ones  connivent  to  sinus  or  more  often  united 
into  a  branch  to  the  sinus.  Sori  about  medial;  indusium  small,  soon  evanished.  — 
The  erect,  thick  rhizome  is  clothed  with  dull-brown  ovate  scales  and  a  few  small 
fibrils  are  found  on  the  stem  and  the  lower  part  of  the  rachis. 
To  this  species  1  refer  some  few  specimens  from 

.Jamaica:  Hart  nr.  315  (W)  —  Mansfield,  Maxon  nr.  1823  (=  Undkrwood  nr.  2789!  (W|  —  Bath,  Maxon 
111".  18ßö  (=  Underwood  nr.  282(;)  (W)   —  Cascade  Portland,  D.  Watt  nr.  227  (RB). 

From  this  species  I  cannot  with  certainty  distinguish  Nephrodium  cahareum 
Jenm.  Journ.  Bot.  1886:  271.  Bull.  Dept.  Jam.  II.  3:  162.  1896,  Jamaica,  Sherring 
(Kew,  auth.  specimen),  Hart  344  (W).  It  has  the  lower  pinnæ  more  distinctly  re- 
duced, the  most  pinnæ  are  somewhat  auricled  on  both  sides  and  the  rachis  and 
costæ  beneath  more  densely  stellate-puberulous;  the  pinnæ  are  shorter  and  like  the 
apex  of  the  lamina  not  so  long-acuminate. 


234.    Dryopteris  venusta  (Hew.)  O.  Ktze.  Rev.  3:  814.  1891. 
C.  Chr.  Ind.  300.  —  Fig.  31  b. 

Syn.    Aspidium  venustum  Hew.  Mag.  Nat.  Hist.  II.  3:  464.  1838. 

Nephrodium  venustum  Moore,  Gard.  Chr.  1855:  677  c.  fig.;  Bak.  Syn.  294; 
Jenman.  Bull.  Dept.  Jamaica  II.  :i:  188.  1896;  W.  Ind.  and  Guiana 
Ferns  233. 

Type  from  Jamaica  (non  vidi). 
A  handsome  species,  in  its  most  developed  form  well-marked  by  its  size,  sub- 
marginal  sori  and  glabrous  indusium.  It  resembles  not  a  little  D.  Fendleri,  but  it 
is  easily  distinguished  from  that  species  by  its  pinnatifid  apex.  —  The  thick  erect 
rhizome  is  clothed  with  large,  brown  scales.  Stipe  strong,  quadrangular,  up  to  50 
cm  long,  slightly  scaly  like  the  lower  part  of  rachis.  Lamina  7—9  dem  long,  gra- 
dually narrowed  into  a  pinnatifid  apex,  downwards  a  little  reduced.  Rachis  mi- 
nutely puberulous  by  stellate  hairs.  Pinnæ  20  or  more  to  each  side,  up  to  25  cm 
long  by  4  cm  broad,  incised  halfway  to  the  costa  or  more,  sessile,  or  the  lower 
ones  very  shortly  stalked,  acuminate,  the  lower  generally  more  or  less  shortened; 
surfaces  glabrous  except  the  costæ  beneath,  which  are  minutely  stellato-puberulous, 
the  margins  ciliate.  Texture  firm,  membranous,  colour  dark-green;  underside  often 
minutely  warted.  Lobes  broad,  oblique,  subacute  or  obtuse.  Veins  about  10-jugate, 
the  basal  pair  connivent  to  sinus  or  frequently  united  into  a  branch  to  sinus.  Sori 
supramedial  or  submarginal,  furnished  with  a  large,  persistent,  glabrous  indusium 
Sporangia  glabrous. 

Known  from  Jamaica  only;  I  have  seen  the  following  specimens:  Ml.  Diabolo, 
Maxon  nr.  1855,  1933,  1954,  2318  (W). 
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235.  Dryopteris  riograndensis  (Lindm.)  C.  Chr.  Ind.  289.  1905. 

Syn.    Polijpodhim  riograndense  Lindni.  Ark.  for  Bot.  1:  230  tab.  3  ug.  Ci.    1903. 
Aspidium  refractum  Hieron.  Engl.  Jahrb.  'Z'Z:  374.  1906  (non  A  Br). 
Nephrodium  refractum  auctt.  plur.  quoad  pi.  brasil. 
Dryopteris  réfracta  Ros.  Hedwigia  U\:   131.  1907. 

Type  from  Brazil:  Minas  Geraes,  Caidas,  leg.  Mosen  nr.  2170  (S!  Rg). 

A  very  uniform,  small  species,  which  unrightly  has  been  identified  with  Aspi- 
dium refractum  A.  Br.  It  is  however  certainly  a  near  ally  of  J),  scabra,  from  which 
it  differs  by  the  pinnæ  being  serrate  only  and  the  low^er  pair  of  veins  being  con- 
stantly anastomosing.  The  rachis  is  above  rather  densely  stellato-puberulous, 
otherwise  the  leaf  is  almost  quite  glabrous;  sometimes  the  costæ  beneath  bear 
some  white  hairs.  The  rhizome  is  decumbent  or  shortly  creeping,  a  little  scaly. 
Stipes  1 — 2  dem  long,  stramineous  like  the  rachis  and  costæ.  Lamina  12 — 20  cm 
long,  scarcely  narrowed  downwards,  rather  suddenly  narrowed  into  a  pinnatifid 
apex  upwards.  Pinnæ  all  sessile,  opposite,  5 — 7  cm  long,  1  cm  broad,  dark-green, 
herbaceous,  the  margins  only  serrate,  rarely  subentire  or  lobed.  Veins  about  3  to 
a  side,  the  basal  ones  united  or  running  side  by  side  to  the  sinus.  Sori  medial, 
exindusiate.     Sporangia  glabrous.  —  The  rachis  is  often  gemmiferous. 

Evidently  a  common  species  in  South  Brazil  and  adjacent  countries.  I  have 
the  following  specimens: 

Brazil:  Minas  Geraes,  Caldas,  Moskn  nr.  2170,  4636  (Rg)  -  Sla.  Catharina.  Pabst  nr.  798  (B)  — 
Hio  Grande  do  Sul:  Piratiiiy,  Lindman  nr,  A.  865  (Rg);  Cachoeira,  Malme  nr.  984  (Rg); 
LiNDMAN   nr.  1167  a;    Sllveira    Martins,    Lindman    nr.  1167  b  (Rg).  Further   the   specimens 

quoted  by  Rosenstock  loc.  cit.  and  distributed  by  him  as  Nephrodium  refractum,  Fil.  austr. 
bras.  e.\s.  nr.  84  and  250  (B,  C,  Rg,  W). 

Uruguay:    l^uerto  del  tanze,  Berro  nr.  1260  ;C)    —  Isla  San  Gabriel,  Berko  nr.  2367  (C,  CC). 

Argentina:  Misiones,  Bonpland,  Ekman  nr.  8  (Rg,  S)  —  Entrerios,  Arroyo  Yucharichico,  Lorentz  nr.  7i)7  (B). 

Paraguay:     Coaguzu,  Balansa  nr.  310  (CCl. 

236.    Dryopteris  scabra  (Presl)  C.  Chr.  Biolog.  Arbejder  tilegn.  Eng    Warming 

84.  1911  —  Fig.  32. 

Syn.    Polypodium  scabrum  Presl,  Del.  Prag.  1:  169.  1822. 
Lastrea  scabra  Presl,  Epim.  hot.  41.  1849. 
Polypodium  tetragonnm  auctt.  quoad  plant,  austro-brasil. 
Nephrodium    telragonum    auctt.    quoad     plant,    brasil.    (Bak.    Fil.   bras.; 

Syn.  Fil.  etc.). 
Dryopteris  pseudotetragona  Rosenst.  Hedw.  46:  119.  1907. 
Type  from  Brazil,  ad  Mathias  Ramos,  leg.  Pohl  (hb.  Presl!). 
Rhizome   oreeping,    clothed    at    the    apex    with    brown,    stellato-pilose    scales. 
Stipe  greyish-yellow,   bisulcate,    shortly   pubescent,   20  cm   long.     Lamina  ovato-lan- 
ceolate,  20—25  cm  long,  15  cm  broad,  dark-green,  firmly  herbaceous,  upwards  rather 
suddenly  narrowed  into  a  pinnatifid  apex  and  generally   proliferous  at  the  base  of 
the  upper  pinnæ.     Rachis  slender,  rather  densely  and  shortly   hairy  by  simple  and 
stellate  hairs,  which  latter  mostly  occur  on  the  upperside  of  the  upper  part  of  the 
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rachis.  Pinnæ  opposite  or  nearly  so,  sessile  8 — 9  cm  long,  l'/2 — 2  cm  broad  acu- 
minate, the  basal  pair  deflexed  and  narrowed  towards  their  base,  the  upper  ones 
divaricating  and  broadest  at  the  base,  ciliate,  the  costæ  above  strigose,  the  upper- 
side  glabrous  or  very  slightly  and  shortly  hairy,  costæ  and  costulæ  beneath  with 
patent,  simple  hairs,  the  underside  otherwise  nearly  glabrous.  Segments  oblique  or 
subfalcate,  obtuse  or  subacute,  the  lower  ones  of  the  basal  pinnæ  short.  Veins 
simple,  10 — 11-jugate,  the  lo- 
wer 2  running  to  the  sinus, 
where  their  apices  are  se- 
parated by  a  pale  mem- 
brane. Sori  medial,  with  a 
pilose,  persistent  indusium. 
Sporangia  glabrous. 

The  diagnosis  above  is 
of  the  original  specimen. 
With  this  agree  a  large  lîum- 
ber  of  specimens  from  South- 
ern Brazil  in  almost  all  cha- 
racters, although  I  have  not 
seen  another  specimen,  which 
exactly  matches  the  original 
one,  but  it  is  sure  that  all 
these  specimens  belong  to 
the  same  species,  which  is 
evidently  very  common  from 
Rio  to  Rio  Grande.  Several  of 
the  specimens  were  labelled 
Nephrodium  tetragonum  Hk. 
resp.  Dryopteris  pseudotelra- 
gona  Urb.,  others  Polypodiiim 
tetragonum.  From  the  an- 
dine  form  of  the  former  as 
previously  understood,  now 
I),  gemmulifera  Hieron.,  D. 
scabra  differs  by  the  short  pinnatifid  apex  of  the  lamina,  from  the  latter,  which  it 
resembles  in  habit  and  colour,  by  its  free  veins,  sessile  pinnæ  and  its  pinnatifid 
apex  without  a  distinct  terminal  pinna. 

I),  scabra  is  a  very  variable  species;  the  specimens  seen  can  be  grouped  as  follows: 

var.  incompleta  (Lindm.) 

Syn.    Polijpodium   tetragonum   var.   incompletum   Lindm.   Ark.    for  Bot.  1:    229 
tab.  9  fig.  7.  1903. 
Dryopteris  pseudotetragona  \ar.  foecunda  Rosenst.  Hedwigia  46:  119.  1906. 


Fig  '.i'i.    D.  scabra  (I'r.)  C.  Chr.  leg.  Pohl.  Basal  pinnæ,  middle  pinna 
and  apex  of  leaf  X  ^(s;  segments  seen  from  both  surfaces  X  !'/'-• 


I).  K.  U.  Vidensk.  Selsk.  Skr.,  7.  Række,  naturvidensk.  og  niiithem.  .\fd.  X.  2. 
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Identical  with  the  type  in  most  characters,  differing  by  a  longer  stem  (up  to 
5  dem  long),  the  very  slender  rachis,  which  is  practically  quite  glabrous  (only  stel- 
late hairs  above),  and  the  almost  glabrous  leaf.  Sori  yellow,  apparently  exindusiale. 
Rachis  as  a  rule  with  gemmae  and  in  some  specimens  gemmae  also  on  the  costæ  of 
the  pinnae  above. 

Rio  Grande  do  Sul:  Silveira  Martins,  Lindman  nr.  A  1311  (Rg,  W)  —  Campeste  dos  Sairaes,  C.  Jür- 
gens, Rosknstock:  Fil.  austr.  bras.  exs.  nr.  375  (B,  R,  Rg)  —  Sta.  Cruz,  Jürgens  nr.  200 
(R);  ibid.,  Rosenstock:  Fil.  austr.  bras.  exs.  nr.  86  (B,  R)  —  Porto  Alegre,  Malme  nr.  1441  (Rg). 

Sao  Paulo:    Rio  Tieté,  Gerder  nr.  82  (Rj. 

To  this  variety  I  also  refer  the  majority  of  the  specimens  by  Rosenstock  named 
D.  pseudotetragona  var.  gemmulifera  Hier,  with  the  forma  major  (Hedwigia  46:  119). 
Some  of  them  are  larger  and  of  a  more  firm  texture  and  a  greyish  colour,  but  they 
do  not  differ  materially  probably  ;  they  are  old  stages  of  the  common  form. 

var.  Caesariana  (Christ). 

Syn.  Aspidium  Caesarianum  Christ,  Denkschr.  Akad.  Wien  69:  14.  (1906)  1907 
tab.  3  fig.  1. 

Differs  from  the  type  and  the  var.  incompleta  by  the  less  incised  pinnæ,  seg- 
ments close,  acute;  2  pairs  of  veins  connivent  to  sinus.  Resembles  in  habit  per- 
fectly D.  lugubris  var.  devolvens  from  which  it  differs  in  pubescence. 

Sao  Paulo:   Cerqueira  Cesar,  500  m,  Wett.stein  &  Schii-fner  (bb.  Wien!)  —  Tieté,  Gerder  nr.  85a  (R). 
Rio  Grande  do  Sul:    Sta.  Cruz,  Jürgens,  ed.  Rosenstock:  Fil.  austr.  bras.  e.xs.  nr.  87  (R,  Rg). 

With  this  variety  agrees  closely  an  authentical  specimen  of  Dryopteris  bifrons 
Christ  in  Fedde,  Repert.  G:  350.  1909,  which  was  collected  by  Rojas  in  Paraguay, 
ed.  Hassler  nr.  10455  (RB!).  The  indusium  is  very  small  and  bears  some  few  long 
stiff  setae.  Another  specimen  from  Paraguay:  Cordillera  de  Altos,  Fiebrig  nr.  95 
(B)  is  the  same.  It  is  a  large  form,  leaf  said  to  reach  1  —  1,2  m,  and  the  rachis  is 
richly  bulbilliferous,  but  it  does  not  differ  materially  from  1).  scabra  var.  Caesariana. 


237.     Dryopteris  monosora  (Pr.)  C.  Chr.  Biolog.  Arbejder  tilegn.  Eug.  Warming 

84.  1911.  -  Fig.  33. 

Syn.    Pohjpodiiim  monosorum  Presl,  Tent.  181.  1836  (nomen). 
Lastrea  monosora  Presl,  Epim.  36.   1849. 
Aspidium  monostichum  Kze.;  Metl.  Aspid.  nr.  228.  1858. 
Dryopteris  tristis  part.  C.  Chr.  Ind.  298.  1905. 
Type  from  Rio  leg.  Pohl  (Herb.  Presl!). 

A  distinct  species,  improperly  referred  to  1).  trisits  by  Baker  in  Flor.  bras,  and 
Syn.  Fil.  It  resembles  1).  tristis  in  the  cuneale  base  of  the  lower  pinnæ,  but  dilfers 
by  its  creeping  rhizome,  pinnatifid   apex   and   by   the   presence   of   small   scales  on 
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rachis  and  costæ  beneath.    It  is  excellently  described  by  Mettenius  and  I  add  here 
only  the  following  comparative  remarks. 

The  short-creeping  rhizome  is  at  the  apex  rather  densely  clothed  with  ovate, 
brown,  stellato-pilose  scales.  The  strong  stipes  are  up  to  4  dem  long,  and  like  the 
rachis  and  costæ  beneath  furnished  with  some  small,  brown  scales.  The  rachis  is 
minutely  pulverulent  by  stellate  hairs,  and  the  costæ  of  both  sides  bear  a  few  long 
hairs,  otherwise  the  la- 
mina is  practically  gla- 
brous. Lamina  6 — 7  dem 
long,  2—3  dem  broad, 
upwards  rather  suddenly 
narrowed  into  a  pinnati- 
fid  apex.  Pinnæ  15  cm 
long,  2'/3— 3  cm  broad, 
the  lower  ones  shortly 
stalked  and  their  base 
distinctly  cuneate  but 
shorter  than  in  I),  tristis, 
the  upper  ones  sessile 
with  truncate  base,  their 
basal  segments  somewhat 


abbreviated.  Pinnæ  inci- 
sed a  little  above  the 
middle  into  close,  sub- 
falcate,  acute  or  often 
submucronate  segments, 
5  mm  broad.  Veins  sim- 
ple, 9 — 10-jugate,  the  ba- 
sal ones  connivent  to  si- 
nus. Sori  medial,  fur- 
nished with  a  small,  de- 
ciduous, ciliate  indusium. 
—  Texture  membranous, 
colour  dark-  or  greyish 
green,  generally  brown 
when  dried,  surfaces  of- 
ten shining. 


Fig.    33.     D.   monosora    (Pr.)    C.   Chr.,    leg.    Pohl.     Base    of   basal 

pinna,  base  and  apex  of  a   middle  pinna  and  apex  of  a  leaf  X  ''lb', 

segments  seen  from  both  surfaces  X  I'lj. 


The  nearest  Brazilian  relative  of  I),  monosora  is  Ü.  scabra,  which  is  smaller 
and  has  all  the  pinnæ  sessile,  their  base  not  cuneate,  entire;  further  it  has  fewer 
veins,  of  which  only  the  basal  pair  run  to  sinus. 

D.  monosora  seems  to  be  restricted  to  the  forests  of  Rio  and  Sao  Paulo;  it 
occurs  in  two  forms: 

31* 
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1.  f.  typica. 

Rachis  without  buds;  veins  9 — 10-jugafe,  the  lower  4  —  5  connivent  to  sinus; 
only  the  anterior  basal  vein  soriferous.  Segments  generally  more  acute  than  in 
the  following  form. 

Hereto  the  type-specimen  and  the  following:  Sao  Paulo:  Rais  da  Serra, 
Wacket  nr.  224  (R)  —    Ins.  S.  Sebastian,  Casaretta  nr.  130  (Hb.  Presl;  B). 

2.  var.  Schiffneri  n.  var.  (U.  Schijfneri  mihi  in  Herb.  plur.). 

Rachis   often   gemmiferous.     Veins   13 — 15-jugate;    the   lower  3 — 4  connivent  to 
sinus,  about  all  soriferous.      Segments  often  with  rounded  apices.    Costæ  less  scaly. 
I  had  described  this  variety  as  a  new  species,  but  I  now  consider  it  the  fully 
developed  form  of  D.  monosora. 

Sao  Paulo:  prope  Rio  Grande  ad  Sao  Paulo  Railway,  800  m.,  Wettstein  et  Schiffner  nr.  462  (Herb. 
Mus.  Wien)  —  prope  Fazienda  bella  vista  ad  flumen  Rio  Pardo,  c.  500  m,  Wettstein  & 
Schiffner  VII.  1901  (Herb.  Wien)  —  Santos,  Mosen  nr.  3088  Rgl  —  Rais  da  Serra,  Wacket 
nr.  200  (R)  —  Burchell,  Cat.  pi    bras.  nr.  3065  |B|  —  Dr.  Brenning  (B). 

238.    Dryopteris  Eggersii   (Hieron.)  C.  Chr.  Ind.  263.  1905.  —  Fig  34  a. 

Syn.    Nephrodiiim  Eggersii  Hieron.  Engl.  Jahrb.  34:  441.  1904. 

Aspidiiim  nutans  Christ,  Bull.  L'Herb.  Boiss.  II.  6:  286.  1906. 
Drijopteris  nutans  Christ,  Bull.  L'Herb.  Boiss.  II.  7:  261.  1907. 
Nephrodium  tetragonum  Sod.  Cr.  vase.  quit.  249.  1893  (pro  parte?). 

Type  from  Ecuador,  El  Recreo,  leg.  Eggers  nr.  15319  (B!). 

A  weakly  characterized  species  of  the  same  general  aspect  as  I),  nephrodioides, 
D.  lugubris  and  allied  species.  From  D.  nephrodioides  it  differs  by  the  absence  of 
stellate  hairs  on  the  leaf-tissue  and  by  the  presence  of  larpe,  brown  scales  on  the 
erect  rhizome  and  the  basal  part  of  the  stems.  From  Ü.  lugubris,  which  it  resem- 
bles closely,  it  differs  by  its  erect  rhizome,  thinner  texture,  fewer  veins  and,  espe- 
cially, by  the  absence  of  scales  on  rachis  and  costæ  beneath.  A  good  character 
is  also  the  shape  of  the  stellate  hairs  of  rachis;  they  bear  on  a  stalk  3—4  branches, 
which  are  again  forked.  Lamina  7  8  dem  long  wilh  20-  25  pairs  of  pinnae,  15 
cm  long  by  2  cm  broad.  Rachis  densely  pulverulent  by  short  stellate  hairs  and 
upwards  furnished  wilh  several  long,  white  hairs.  Upper  surface  glabrous  except 
the  strigose  costæ  and  ciliafe  margins,  under-surface  throughout  finely  pubescent 
by  simple  hairs,  the  costæ  besides  densely  stellato-pulverulent.  Veins  10  — 12-jugate, 
simple,  the  2 — 3  lower  ones  connivent  to  sinus.  Sori  medial,  the  indusium  sub- 
persistent,  setose  by  simple  hairs.  Sporangia  glabrous  or  rarely  furnished  with  a 
few  setæ.  —  From  D.  gemmulifera  it  differs  by  its  denser  pubescence  of  stellate 
hairs,  absence  of  gemmæ  and  by  its  lamina  being  shortly  narrowed  upwards,  not 
gradually  tapering  to  the  point. 

D.  nutans  Christ  from  Costa  Rica  is  this  species;  the  specimens  are  larger 
than  the  original  one,  dark-green  and  less  pubescent  beneath.    N.  tetragonnm  Sod., 
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represented   by   an   authentical    specimen  (C),  is  a   large    form    of  D.  Eggersii   with 
pinnæ  25  cm  long. 

Ecuador:    El  Recreo,  Eggers  nr.  15319  (B);  Llalla,  Spmuce  nr.  üüßS  iRB);  Andes  quitenses  Sodiko  (C). 

Colombia:    Smidtchen  (B);  Schlim  (B). 

Costa  Rica:    Navarro,  Wercklé  (C,  W);  Llaiuiras  de  San  Carlos,  C.  Brade  nr.  483  (R). 

239.    Dryopteris  biformata  Rosenst.,  Fedde,  Repert.  7:  300.  1909.  —  Fig  34  c. 

Type  from  Peru:  Tarapoto,  Spruce  nr.  4037  (RB!). 

A  rather  doubtful  species,  marked  by  its  contracted  fertile  pinnæ  and  seg- 
ments; this  may  be  an  individual  character,  and  the  species  can  not  be  said  to 
be  well   understood   from    the   original  specimens  alone.     The  very  remote,  stalked 


a  h  c 

Fig.  34.  Segments  of  a.  D.  Eggersii  (Hieron.)  C.  Chr.  (orig.  of  A.  nutans  Christ,  witli 
a  hair  from  the  rachis).  —  b.  D.  equitans  (Christ)  C.  Chr.  (orig.).  —  c.  D.  biformata 
Ros.   (orig.,   with   a  fragment  X  4).  —   d.  D.  lagiibriformis  Ros.  (orig.)  —  all  X   I'/-- 

pinnæ  give  the  leaves  a  peculiar  habit;  the  sterile  pinnæ  resemble  those  of  I), 
tristis,  but  thej'  are  much  more  hairy  and  the  lower  ones  not  with  a  cuneate,  entire 
base.  The  rachis  is  gemmiferous.  The  mature  sori  form  a  continuous  line.  Rachis 
densely  stellato-pulverulent  without  long  hairs. 

240.    Dryopteris  equitans  (Christ)  C.  Chr.  comb.  nov.  —  Fig  34  b. 

Syn.    Nephrodium  equitans  Christ,  Bull.  I'herb.  Boiss  II.  6:  163.  1906. 

Type  from  Costa  Rica:  Navarro  1400  m,  leg.  Wercklé  (C!). 

Although  this  species  resembles  D.  tetragona  in  having  a  rather  distinct  ter- 
minal pinna  and  the  basal  pair  of  veins  being  truly  anastomosing,  it  no  doubt  is 
a  near  ally  of  D.  Eggersii  and  its  proper  place  is  in  this  section.  It  ditTers  from 
Ü.  tetragona  in  its  erect  rhizome,  distinct  indusium  and  densely  pulverulent  rachis 
and  costæ  beneath,  from  D.  Eggersii  in  its  anastomosing  basal  veins  and  apex  of 
frond,  from  1).  nephrodioides  var.  Biolleyi  by  the  absence  of  stellate  hairs  on  the 
leaf-tissue  and  indusium.  —  The  dark-green,  membranous  pinnæ,  which  are  up  to 
15  cm  long,  l'/n — 2  cm  broad,  are  scarcely  incised  to  the  middle,  above  very 
slightly  and  shortly  pubescent,  the  costæ  and  costulae  beneath  pulverulent  by  stel- 
late hairs  but  without  long  hairs.  The  rachis  is  pulverulent  by  very  small  stellate 
hairs,  which  on  a  short  pedicel  bear  3 — 4  very  short  and  generally  simple  branches. 
Lobes  a  little  oblique,  obtuse  with  open  sinuses  between.     Veins  6 — 8-jugate,  those 
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of  the  lower  pair  truly  anastomosing  and  sending  a  branch  to  the  sinus,  where 
the  next  pair  meet.  Sori  medial,  small,  furnished  with  a  small,  ciliate  indusium. 
Sporangia  glabrous.  —  The  terminal  pinna  is  not  so  distinct  as  in  Eugoiiiopteris; 
it  is  broader  and  deeply  lobed  at  base,  but  the  basal  lobes  is  much  shorter  than 
the  uppermost  pair  of  lateral  pinnæ. 

A  have  seen  the  type-specimens  only. 

241.  Dryopteris  curta  Christ,  Bull.  L'Herb.  Boiss.  II.  7:  263.  1907.  (p.p.)  —  Fig.  35. 
Type    from   Costa    Rica:    buissons   et   broussailles  de  Tuis,   650  m,    leg.  A. 

ToNDUZ  nr.  11323  (CI,  W). 

Habit    of   D.  Eggersii   and    D.  scabra    but   smaller   and   its    rachis   very   hairy 

by  hairs  of  two  kinds  intermixed:  1)  numerous,  short  stellate  hairs  with  3 — 5 
short,  simple  branches  on  a  short  stalk,  and  2)  rather  nume- 
rous, much  longer,  patent  hairs,  which  often  are  cleft  at  the 
apex.  —  Stipe  3—4  dem  long,  sulcate,  stellato-pulverulent  and 
with  scattered  small,  flat  scales.  Lamina  membranous,  3 — 4 
dem  long,  broadest  at  the  base,  upwards  gradually  narrowed 
into  a  pinnatifid  apex.  Pinnæ  all  sessile,  6—7  cm  long, 
1'  2  cm  broad,  the  edges  nearly  parallel,  truncate  at  base, 
shortly  obtuse  at  the  point,  the  basal  pairs  reflexed,  the  upper 
ones  horizontal,  the  upperside  throughout  hairy  by  numerous 
adpressed  antrorse  simple  hairs;  costæ  beneath  very  hairy 
like  rachis,  veins  and  leaf  tissue  finely  pubescent  by  simple, 
erect  hairs.  Pinnæ  incised  scarcely  more  than  halfway  down 
to  the  midrib  into  close,  falcate,  obtuse,  entire  segments. 
Veins  8 -9-jugale,  simple  or,  not  rarely,  forked,  the  lower  2—3 
connivent  to  sinus.  Sori  medial,  furnished  with  a  subpersi- 
stent, setose  indusium.     Sporangia  glabrous. 

In  the  most   complete  specimen   (W)   the  rachis  bears  a 
small  gemma. 


Fig.  35.    D.  curta  Clirist. 

Pinna  X  */&  and  segments 

seen  from  both  surfaces 

X  VIo  (orig.). 


242.    Dryopteris  heterotricha  n.  sp.        Fig.  36. 
Syn.    Dryopteris  nepbrodioides  var.  setulosa   Hieron.  Hed- 
wigia  46:  327.  1907. 
Type    from    Ecuador,   Mt.   Tunguragua,    leg.    Spruce   nr.   5298   (H,   L,   RB), 
and   gathered   in   the  same  locality  by  StObel  nr.  849  (B)  and  in  valle  Pastaza  by 
the  same  nr.  931  a  (B). 

Rhizomate?.  Stipitibus  ad  1  dem  longis,  quadrangularibus,  brevissime  stella- 
lim pulverulentis,  versus  basin  sparse  squamosis,  squamis  adpressis,  ferrugineis, 
sparse  stellalo-ciliatis.  Lamina  6—7  dem  longa,  bipinnalifida,  versus  apicem  pinna- 
tifidum  sensim  attenuata,  herbacea,  atroviridi.  Rachi  pilis  stellatis  brevissimis  dense 
pulverulenta  et  pilis  cylindricis,  crassis,  rufis,  nitidis  apicibus  sæpe  furcatis  onusta, 
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ad  basin  pinnaruin  superiorum  interdum  bulbillifera.  Pinnis  remotis,  alternis, 
subhorizontalibus,  inferioribus  breviter  petiolulatis,  superioribus  sessilibus,  oblongis, 
10 — 14  cm  longis,  2'  3  cm  latis,  longe  acuminatis,  inferioribus  vix  brevioribus  ver- 
sus basin  breviter  attenuatis,  superioribus  basi  truncatis,  supra  ubique  pilis  ad- 
pressis  simpiicibus  deciduis  sparse  strigosis,  ad 
costas  pilis  cylindricis  rufis  dense  setosis,  infra 
inter  venas  glabris,  ad  costas  costulasque  pilis 
similibus  pilis  stellatis  brevissimis  intermixtis 
hirtis,  ad  alam  4—5  mm  pinnatifidis.  Laciniis 
parum  obliquis,  obtusis  vel  subacutis,  versus  api- 
cem  leviter  crenatis.  Venis  simpiicibus,  10  11- 
jugis,  basalibus  duabus  ad  sinum  conniventibus. 
Soris  medialibus.  Indusiis  subpersistentibus,  pilis 
simpiicibus  dense  setosis.     Sporangiis  glabris. 

By  its  peculiar  pubescence  different  from  all 
allied  species  with  exception  of  1).  carta  and  Ü. 
lugubrifonnis.  Dr.  Hieronymus  referred  Stübel's 
specimens  to  1).  nephrodioides,  the  pubescence  and 
venation  of  which  are  totallv  different. 


243.    Dryopteris  lugubriformis 
Rosenst.  Fedde,  Reperl.  7:    299.  1909.  —  Fig.  34  d. 

Type-specimen  from  Peru  orient.:  Tara- 
poto,  Spruce  nr.  4749  (RB!). 

Closely  allied  to  the  preceding  species,  but 
leaf  firmer,  grey-green,  throughout  more  densely 
hairy,  especially  above,  terminating  in  a  subsimilar 
terminal  pinna,  and  the  lower  2  —  3  pairs  of  veins 
connivent  to  sinus;  by  these  two  last  characters  it 
resembles  I).  Iristis  and  allied  species,  Ijut  its  pro- 
per place  seems  to  be  here.  Rachis  gemmiferous 
above,  sori  inframedial,  small,  clothed  with  a  hir- 
sute, persistent  indusium.  The  long  hairs  of  rachis 
and  costæ  are  rarely  red  and  far  more  numerous 
but  thinner  than  in  1).  heterotricha ;  rachis  upwards 
especially  densely  hirsute,  the  edges  densely  ciliate. 


Kig.   36.     D.   heterotricha    n.   sj).     Tlie 

second   pinna   from    below  x  'h,    and 

segments  seen  from  botli  surfaces, 


244.    Dryopteris  Schwackeana  Christ  msc.  n.  sp.  —  Fig.  37. 

Type  from  Brazil:    Minas  Geraes,  Ouro  Preto,  locis  humidis,  leg.  Schwache 
nr.  14892-14893  (C!). 
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Rhizomate  repente,  squamis  l)runneis  stellato-ciliatis  instructis.  Stipitibus 
quadrangularibus,  griseis,  ad  20  cm  longis,  brevissime  stellato-pulverulentis  et  squa- 
mis paucis  deciduis  onustis.  Lamina  ovato  oblonga,  15 — 25  cm  longa,  medio  ad 
10  cm  lata,  bipinnatifida,  in  apicem  pinnatifidum  abrupte  attenuata,  herbacea, 
luteo-viridi.  Rachi  piiis  simplicibus  longioribus  pilis  stellatis  minutis  intermixtis 
sulidense  lomentosa.  Pinnis  9 — 10-jugis,  alternis,  inferioril)us  reflexis,  mediis  hori- 
zontalibus,  sessilibus,  oblongis,  mediis  6  cm  longis,  1'  s  cm  latis,  apice 
abrupte  acutis,  rarius  acuminatis,  basi  truncatis,  inferioribus  versus 
basin  parum  attenuatis,  supra  costa  excepta  strigosa  glabris,  subtus 
ad  costas  costuias  venasque  pilis  mollibus  albidis  simplicibus  et  stellatis 
(his  brevioribus)  hirtis,  vix  ad  medium  pinnatifidis.  Laciniis  approxi- 
matis,  obliquis,  acutis,  basali  superiore  sæpe  longiore.  Venis  simplici- 
bus, 6— 7-jugis,  3—4  ad  sinum  conniventibus.  Soris  medialibus,  indu- 
siis  dense  setosis.     Sporangiis  glabris. 

A  small  species  in  habit  not  unlike  certain  forms  of  I),  mollis, 
but  venation  and  stellate  pubescence  show  clearly  that  it  belongs  to 
the  group  of  D.  lugiibris.  By  its  reflexed  lower  pinnæ  it  resembles 
D.  lugubris  var.  devolvens  and  D.  scabra,  from  the  first  it  differs  by  its 
small  size,  few  veins,  herbaceous  texture  etc.,  from  the  latter  by  3-4 
connivent  veins  the  pinnæ  scarcely  narrowed  towards  the  base  and 
less  incised  and  in  its  not  gemmuliferous  rachis.  —  Further  specimens: 

Minas  Geraes:    Caldas,  Mosen  nr.  4616  (Rg)    —  Lagoa  Santa,  Warming  (H). 
Sao  Paulo:    Campinas,  Heiner  nr.  5bl  (Rg). 


Fig.  37. 
D.  Schwacke- 
ana  n.  sp.  Pin- 
na X  ^Ir.  and 
segments  seen 
from  botli  sur- 
faces. (  MOSKN 
4616> 


245.    Dryopteris  lugubris  (Kze.)  C.  Chr.  Ind.  276.  1905.  —  Fig.  38. 

Syn.    Polypodium  lugubre  Kze.  nisc. 

Aspidium  lugubre  Mett.  Aspid.  nr.  230.  1858. 
Aspidium  catacolobum   Kze.;    Ettingsh.  Farnkr.  182  tab.  126 
f.  9,  10  1865  (t.  spec,  in  hb.  Presl). 
Type  from  Rio,  leg.  Pohl  (Herb.  Presl!) 

In  general  habit  very  like  1).  nephrodioides  and  /).  Eggersii  but 
well-marked  by  its  creeping  rhizome  and  the  presence  of  small  brown 
scales  on  the  rachis  and  costæ  beneath.  Stipe  20—30  cm.  long  and  like  the  rachis 
quadrangular  and  densely  pulverulent  by  very  short  stellate  hairs.  Lamina  up  to 
1  m  long,  dull-green,  firmly  herbaceous  or  membranous,  the  upperside  throughout 
shortly  pubescent,  the  costæ  strigose  by  antrorse  hairs,  the  underside  less  hairy, 
most  so  on  costulæ  and  veins,  the  hairs  generally  simple;  costæ  beneath  pulveru- 
lent by  short  stellate  hairs  and  furnished  with  some  few  stellato-ciiiate  small 
scales.  Pinnæ  sessile  15—18  cm  long,  2';3— 3  cm  broad,  acute  or  shortly  acumi- 
nate, alternate,  remote,  subhorizontal,  the  lower  ones  not  reflexed,  their  base 
shortly  attenuate  in  the  lower,  truncate  in  the  upper  ones,  incised  about  "-/a  of  the 
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way  down  into  entire,  acute  or  subobtuse  segments;  upper  basal  segment  of  lower 
pinnae   generally   a   little    prolonged    and    close   to   the   rachis,   the   lower  basal  one 

shorter  and  remote  from  rachis. 
Veins  simple,  14 — 16-jugate,  of- 
ten prominent  on  the  upper 
side,  the  basal  pair  connivent 
to  sinus.  Sori  medial;  indusium 
small,  deciduous,  setose.  Spo- 
rangia glabrous. 


wfew 


Fig.    38.     D.   lugubris  (Kze.)   C.    Chr ,   leg.   Pohl.     Pinna    X    'U 
and  segments  seen  from  bothi  surfaces,  X  I'Is. 

The  typical 
form  of  Ü.  lugu- 
bris here  described 
is  rather  common 
in  Southern  Bra- 
zil. It  was  refer- 
red to  Nephr.  te- 
tragonum  by  Ba- 
ker in  Flor.  bras, 
which  also  inclu- 
des our  D.  scabra, 
from  which  spe- 
cies it  differs  in  pubescence  and  size.     I  have  seen  the  following  specimens: 

Minas  Geraes:  Caklas,  Mosen  nr.  2157,  2159  (Rg',  21(10  (H,  Rg)  ;  G.  A.  Lindberg  nr.  .558  (B);  Regnei.l 
nr.  HI  1450c  (Rg)  —  Lagoa  Santa,  Wakming  iH).  —  Sao  Paulo:  Serra  de  Caracal,  Mosen 
nr.  2158  (Rg,  S)  —  Matto  Virgem,  Rio  Claro,  Löfgren  nr.  652  (HI. 

In   some   of  these   typical    specimens  the   hairs  of  the  surfaces  sometimes  are 
stellate;  therefore  I  refer  the  following  form  as  a  variety  to  D.  lugubris. 


Fig.   39.     D.  lugubris   var.  devolvens  (Rak.).     Basal   pinnæ    X    *\b   and   segments 
seen  from  both  surfaces,   X   l'lä  (Glaziou  15766). 


var.  quadrangularis  (Fée). 

Syn.    Aspidium  quadrangulare  Fée,  Cr.  vase.  Brés.  1:    145  tab.  50  fig.  2.   1869. 

Rio,  Glaziou  nr.  962  (Herb.  Cosson,  Paris,  H). 

Underside  of  lamina  throughout  like  rachis  and  costæ  above  densely  greyish 
puberulous  by  stellate  hairs.  The  lower  3 — 4  veins  run  to  sinus.  Scales  fewer. 
Otherwise  typical. 


D.  K.   U.  Vldcnsk.  Selsk.  SUr.. 


R;ekke.  nalurvideiisk.  og  matheni.  Afd.  X.  2. 
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var.  joinvillensis  Ros.  Hedwigia  43:  225.  1904. 

Syn.    Drgopteris  joinvillensis  Ros.  Hedwigia  46:  120.   1907. 

Sta.  Catharina:    Joinville,  Schmalz  nr.  100  (R). 

A  very  large  form  :  pinnæ  25  X  4  cm  ;  veins  18 — 20  to  a  side.  Rachis  gemmi- 
ferous. Pubescence  about  as  in  the  former  variety,  but  stellate  hairs  fewer  and 
scales  more  numerous. 

var  devolvens  (Bak.)  —  Fig.  39. 

Syn.    Nephrodium  devolvens  Bak.  Journ.  of  Bot.  1885:  217. 
üryopteris  devolvens  C.  Chr.  Ind.  261.  1905. 

Differs  from  the  type  by  1)  size:  lamina  3 — 4  dem  long;  pinnæ  12-15  cm 
long,  2'/2  cm  broad,  2)  the  basal  pinnae  being  distinctly  reflexed,  3)  lamina  up- 
wards suddenly  narrowed  into  a  broad,  pinnatifid  apex,  4)  segments  close,  even 
contiguous,  acute,  subfalcate;  veins  10  —  12  to  a  side.  In  pubescence  it  does  not 
differ  materially;  still  the  scales  of  rachis  and  costæ  beneath  are  very  few,  and 
the  rachis  and  costæ  beneath  are  clothed  with  fine,  simple  hairs  besides  the  stel- 
late hairs.  The  upperside  is  hairy  towards  the  margins,  the  underside  finely 
downy  by  simple  hairs.     Veins  not  prominent. 

A  distinctly  looking  variety,  well-marked  by  its  close,  acute  segments  and  the 
upwards  suddenly  narrowed  lamina,  but  I  find  it  impossible  to  distinguish  it  spe- 
cifically from  D.  lugubris.  Several  of  the  specimens  referred  to  the  type  show  now 
one  now  another  of  the  characters,  which  mark  the  variety. 

The  following  specimens  are  rather  uniform: 

Rio:  Glaziou  nr.  15766  (B,  H,  type-number)  —  Minas  Geraes:  Caldas,  Mosen  nr.  2156  (Rg,  Hb. 
Brux.  —  Sio  Paulo:  Piritabo{?),  F.W.Bauer  nr.  49  (R)  —  Capivary,  Gerder  nr.  88  (R) — 
Campiiîas,  Heiner  nr.  568  (Rg)  —  Toledo,  Ulbricht  nr.  51  (Rg;  proliferous)  —  Matt  o 
Grosso:    Santa  Anna  da  Ciiapada,  Malme  nr.  2131  (Rg). 

Synonyms  of  1).  lugubris  are  probably: 

Aspidium  coadunatum  Klf.  Enum.  239.  1824  and 

Nephrodium  inaequale  Schrad.  Gott.  gel.  Anz.  1824:  869,  both  from  the  vicinity 
of  Rio.  A  description  of  the  former  by  Mettenius  is  to  be  found  in  MS  in  (B) 
and  from  this  description  it  seems  to  be  identical  with  var.  devolvens.  The  name 
of  Kaulfuss  has  priority,  if  his  species  is  a  form  of  our  D.  lugubris,  and  I  have 
no  doubt  that  this  is  the  case.  We  have  thus  here  a  common  Brazilian  species, 
which  is  described  as  new  at  least  6  times,  viz  1824  by  Kaulfuss  (coadunatum) 
and  ScHRADER  ^inaequale),  1858  by  Mettenius  flugubrej,  1869  by  Fée  fquadrangu- 
larej,  1885  by  Bakek  fdevolvensj  and  1907  by  Rosenstock  fjoinvillensisj.  This 
shows  how  necessary  it  is  to  compare  specimens  with  descriptions  and  authentical 
specimens  of  described  species  before  describing  them  as  new. 

Aspidium  nitidulum  Kze.;  Ettingsh.  Farnkr.  188  tab.  123  f.  3.  1865  is  perhaps 
the  same. 
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246.   Dryopteris  glochidiata  (Meft.)  C.  Chr.  n.  sp.  —  Fig.  40  a. 

Syn.    Aspidium  glochidiatum  Mett.  msc. 

Type  from  Southern  Brazil,  leg.  Sellow  (B!). 

Species  D.  nephrodioidi  (Kl.)  habitu,  magnitudine  proxime  affinis,  differt:  la- 
mina subtus  pilis  minutis  erectis  glochidiformibus  ubique  piaedita,  supra  pilis 
maxime  simplicibus  brevissimis  pubescente;  soris  subcostularibus,  sporangiis  setis 
glochidiformibus  instructis. 

It  is  possible  that  this  proposed  new  species  is  a  form  of  the  common  Bra- 
zilian I),  higubris,  which  it  resembles  as  well  as 
D.  nephrodioides  in  habit,  size  and  venation.  Still 
it  lacks  the  scales  of  rachis  and  costæ  beneath, 
which  are  found  in  D.  lugubris,  the  sori  are  di- 
stinctly inframedial,  and  the  sporangia  are  setose 
by  anchor-shaped  hairs  similar  to  tliose,  occurring 
on  the  under  surface.  Rhizome  short-creeping;  stipe  pjg  ^q«  segments  of  a.  D.^lochidiata 
4— 4'/a  dem  long,  quadrangular.  Rachis  and  costæ  n.  sp.,  with  anchor-hairs  from  the  sur- 
beneath  densely  stellato-pulverulent.  Pinnae  10—11  face,  and  6.  D. ancgriothrix  Ros.  x  Vh.. 
cm  long,  IV2 — 1^/*  cm  broad.  Veins  10  each  side,  the  two  lower  ones  connivent 
to  sinus. 

247.    Dryopteris  ancyriothrix  Ros.  in  Fedde,  Repert.  7:  305.  1909.  —  Fig.  40  b. 

Type  from  Ecuador:  in  monte  Guayapurima,  Spruce  nr.  4748  (RB!). 

A  peculiar,  thin-leaved  species,  resembling  D.  glochidiata  by  the  anchor-shaped, 
erect  hairs  of  the  underside  and  rachis  but  otherwise  very  different  by  the  longer 
pinnæ,  the  glabrous  upperside  and  sporangia,  exindusiate  medial  sori,  the  basal 
veins  united  etc.  The  rachis  is  not  densely  pulverulent  as  in  I),  nephrodioides  and 
related  species,  still  the  species  has  its  proper  place  here. 

249.    Dryopteris  nephrodioides  (Kl.)  Hieron.  Hedwigia46:  327.  1907  (excl.  var.). 

Syn.    Aspidium  nephrodioides  Klotzsch,  Linnaea  30:  370.  1847. 

Type  from  Venezuela,  Caripe,  in  sylvis  humidls,  Moritz  nr.  206  (Bl). 

A  variable  species  but  easily  distinguished  from  almost  all  other  species  by 
the  dense  pubescence  of  stellate  hairs  throughout  the  whole  plant;  the  hairs  of  the 
rachis  bear  on  a  short  stalk  5-6  short,  normally  simple  branches,  those  of  the 
surfaces  are  sessile  and  bear  3 — 5  long  horizontal  branches,  which  are  adpressed 
to  the  leaf  tissue:  generally  these  hairs  can  only  be  seen  by  aid  of  the  microscope; 
in  certain  forms  rachis  upviards,  costæ  and  veins  above  and  the  margins  are  fur- 
nished with  some  few,  deciduous,  long,  simple  setæ. 

The  oblique  rhizome  bears  at  the  top  several  leaves  on  long  stalks;  the 
leaves  have  a  pinnatifid  apex  and  a  large  number  of  alternate  short-stalked  linear 
pinnæ,   which   are   long  acuminated,  a  little  reduced  towards  the  base  and  incised 
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about  ^k  of  the  way  down  to  the  costa:  texture  herbaceous,  colour  dark-green  or 
grey-green.  Segments  numerous,  oblique,  obtuse  or  subacute.  Veins  10 — 11-jugate, 
the  basal  ones  connivent  to  sinus.  Sori  inframedial  or  submedial,  furnished  with 
a  persistent,  stellalo-pilose  indusium.     Sporangia  glabrous. 

This  species  is  closelj'  allied  to  I),  higubris,  from  which  it  differs  mainly  by 
the  absence  of  ^scales  on  rachis  and  costæ  beneath  and  by  fewer  veins.  Klotzsch's 
original  specimen  is  apparently  a  small  leaf  of  a  species,  which  is  known  by 
pteridologists  under  other  names.    Best  agreeing  with  the  type  are  some  plants  from 

Trinidad,  heights  of  Aripo,  Bot.  Gard.  Herb.  nr.  325,  326,  327  (W). 

The  common  West-Indian  form  of  the  species  is  probably  quite  typical;  it 
differs  from  the  original  specimen  by  its  large  size;  lamina  1  m  or  more  long  with 
25  or  more  pairs  of  pinnæ,  which  are  20 — 25  cm  long,  2  cm  broad  ;  costæ  above 
densely  stellato-pubescent  but  without  long,  simple  hairs;  sori  medial;  basal  pair 
of  veins  often  united,  which  especially  is  to  be  found  in  the  Jamaican  and  Cuban 
specimens,  but  in  the  same  pinna  one  may  find  the  basal  veins  free,  connivent 
and  anastomosing.     This  form  is 

f.  guadalupensis  (Fée). 

Syn.    Nephrodium  guadalupense  Fée  11  mem.  89  tab.  24  fig.  3.  1866. 
Uryopteris  guadalupensis    O.  Ktze.;  C.  Chr.  269. 

Trinidad:    Bot.  Gard.  Herb.  nr.  4118  (C). 

St.  Vincent:    H.  H.  &  G.  W.  Smith  nr.  1348  (C). 

Guadeloupe:    L'Herminier  nr.  34  et  132  (B^;  Père  Duss  nr.  4040  (B,  C,  W),  4032  (RB),  4453  (B,  W). 

Martinique:    Père  Duss  nr.  4750  (W). 

Porto  Rico:    Balbis  (B). 

Jamaica:    Brigliton  near  Hope  Bay,  Alex.  Moore  (Wj;  Jenman  (W);  Hart  nr.  303  (W). 

Cuba:    Monte  Verde  nr.  1009  (B,  S),  1010  pt.  (B). 

var.  BioUeyi  (Christ). 

Syn.    Aspidium  BioUeyi  Christ,  Prim.  Fl.  Coslaric.  3:  31.  1901. 

Asjudiunt  guadalupense  Christ,  Bull.  Soc.  hot.  Belg.  35:  210.  1896. 
JJryopteris  guadalupensis   Christ,   Bull.   Boiss.   II.    7:  264.  1907  (with  full 

description). 
Drgopteris  asterothrix  Kosenstock,  Fedde  Repert.  7 :  305.  1909. 
This  is  the  most  developed  form  of  the  species  and  it  can  be  easily  confoun- 
ded with  I),  megalodus,  from  which  it  scarcely  can  be  distinguished  by  other  cha- 
racters than  its  pinnatifid  apex  and  its  generally  narrower  but  larger  and  more 
deeply  cut  pinnæ.  From  f.  guadalupensis,  which  it  resembles  in  most  characters 
it  differs  1)  by  the  hairs  of  the  underside;  they  are  anchor-shaped,  i.  e.  they  bear 
on  a  short  stalk  2—3  very  short  recurved  branches;  the  costæ  beneath  are  besides 
the  stellate  hairs  furnished  with  long,  simple  ones;  the  hairs  of  the  upper  surface 
are  like  those  of  the  type;  2)  basal  pair  of  veins  almost  constantly  united,  and 
3)  indusium  small,  deciduous,  often  not  seen. 
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Guatemala:    Cubilquitz,  v.  Tuerckiieim  ed.  J.  D.  S.  nr.  8812  (C);   nr.  II.  1173  IB) 

Costa  Rica:  Tuis  près  Turrialba,  Pittieu  nr.  11243  (C,  type,  W)  —  Forêts  de  Tsaki,  Talamanca, 
PiTTiER  nr.  943!)  (C,  W)  -  eodem  loco,  Tonduz  nr.  9464  (B,  C,  W)  —  Cartago;  Polakow- 
SKY  nr.  423  (B)  —  forests  of  Virris,  near  la  Banilla,  Biolley  (C)  —  Hacienda  Guacimo, 
Tonduz  nr.  14585  (W). 

Panama:    Haves  nr.  65  (B,  \V);  Maxon  ur.  5772  (W),  5748  (W). 

Colombia;  Sta.  Marta,  H.  H.  Smith  nr.  996  IC)  -  Salto  del  Diablo,  Stübel  nr.  677  (B)  ~  Muzo, 
Stübel  nr.  526  (B)  —  La  Vega,  Lindig  nr.  332  (B)  —  Tocarema,  Lindig  nr.  237  (B). 

Ecuador:  Andes  quitenses,  Canelos;  Spruce  nr.  5258  (RB)  —  Balao,  Eggers  nr.  14729  (B,  W)  — 
Fraser  (B). 

Peru:  secus  rivulum  Caclii-yacu,  Spruce  nr.  4659  (RB  =  D.  asterothrix  Ros.;  a  form  with  the  under- 
side more  decidedly  stellato-pubescent,  else  typical;. 

Amazonas:    Rio  Jurua,  Miry,  Ule  nr.  ,')760  (B,  C). 

Bahia:    Luschnath  nr.  116  et  117  (B). 


2.  Eugoniopteris 

C.  Chr.  Biolog.  Arbejder  tilegnede  Eug.  Warming  84.  1911. 

249.   Dryopteris  tristis  (Kze.)  O.  Ktze.  Rev.  3:  814.  1891;  C.  Chr.  Ind. 

298.  (pt.).  —  Fig.  41  c. 

Syn.    Polypodhim  triste  Kunze,  Linnaea  9:  47.  1834. 
Aspidium  triste  Mett.  Aspid.  nr.  229.  1858. 
Neplirodium  triste  Hk.  sp.  4:   104.  1862;  Hk.  Bak.  Syn.  266  (pt.). 

Type  from  Peru;  in  syl  vis  primævis  Huallagae  ad  Mission  Tocache,  leg. 
PoEPPiG  1959  (non  vidi). 

In  Herb.  Mett.  (B)  there  is  found  a  sketch  of  the  original  specimen  and  from 
this  and  the  original  diagnosis  I  have  got  a  fair  idea  of  this  species,  which  has 
been  said  to  have  a  wide  distribution  throughout  the  whole  tropical  America.  — 
Rhizome  obliquely  erect  or  creeping  with  a  few  scales,  which  bear  stellate  hairs. 
Lamina  with  terminal  pinna,  dark-green,  membranous  (not  coriaceous);  rachis  and 
stem  pulverulent  by  stellate  hairs;  costæ  and  veins  of  underside  with  several  pa- 
tent, long,  whitish  hairs,  which,  however,  are  deciduous,  and  several  specimens 
appear  to  be  glabrous.  Lower  pinnæ  shortly  stalked  and  with  a  characteristic 
long  cuneate  entire  base,  the  upper  ones  mostly  truncate  at  the  base.  Pinnæ 
15  —  20  cm  long,  2'/2— 3  cm  broad,  much  acuminated,  incised  ^/s  to  "3  of  the  way 
down  into  subfalcate,  acute,  close  segments.  Veins  simple,  12 — 14  to  a  side,  the 
lower  4  running  out  to  the  sinus.  Sori  small,  medial;  indusium  very  small, 
ciliated  by  long,  simple  hairs,  soon  falling  and  in  several  specimens  not  found. 
Sporangia  glabrous. 

D.  tristis  is  distributed  from  Guiana  to  Peru,  while  it  does  not  occur  in 
Southern  Brazil;  the  plants  therefrom  referred  to  I),  tristis  belong  to  D.  monosora 
and  U.  cuneata.     I   have   not  seen  the  true  form  from  Central-America,  although  it 
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is  possible  that  some  of  the  doubtful  forms  referred  as  varieties  to  D.  tetragona  really 
belong  to  Ü.  tristis.  For  the  present  I  prefer  to  refer  to  Ü.  tristis  the  specimens  only 
which  have  medial  sori  and  lower  pinnæ  with  a  long  cuneate  base.  They  are  the 
following  : 

Peru:    Tarapoto,    Sprucf,   nr.  4091    (RB)  —   in   valle    tluv.  Rio   Hûallaga,   StObel   nr.  1090   (v.  glabrata 

Hieroii.  Hedvvigia  46:  324),  1090  a  (B). 
Ecuador:    Fraser  (Bj. 
Colombia:    Castafial,  Sonntag  (B,  C)  —   Magdalena,   Lindig  nr.  377  b,  383  (B)  —  Ocana,  Engel   nr.  256 

(B);  ScHLiM   nr.  129  et  657   iB)  —  inter   Honda   et   Bogota,  StObel   nr.  391   (B);  Linden  nr. 

1010  (B)  —  Sta.  Marta,  H.H.Smith  nr.  2562  (C). 
Panama;    Hillebrand   nr.  195   (B,  C)  —   Bocas   del   Toro,    Hart   nr.  21  a   (W);    Maxon    nr.    4651,   4682 

4705,  5756  (W). 
Costa  Rica:    Bio  Hondo,  plains  of  Sta.  Clara,  100  in,  Cook  and  Doyle  nr.  561   (W), 
Surinam:    Paramaribo,  Kappler  nr.  1776  (B). 
Brasilia:    Para,  Rio  Maracå  (near  Guiana),  M.  Guedos  nr.  567  (C  —  bud  on  rachis)  —  in  sylvis  H.  Ma- 

ranon,  Spruce  s.  n.  (RB). 


250.   Dryopteris  nicaraguensis  (Fourn.)  C.  Chr.  Ind.  279.  1905.  —  Fig.  41  d. 

Syn.    Phegopteris  nicaraguensis  Fourn.  Bull.  Soc.  Fr.  19:  252.  1872. 

Type  from  Nicaragua:  Chontales,  leg.  P.  Levy  nr.  460  bis  (Herb.  Cos- 
son,  Paris!). 

The  type-specimen,  with  which  agree  a  few  other  specimens,  belongs  to  a 
species,  which  seems  to  be  a  very  distinct  one.  It  is  marked  by  its  large  size:  stipe 
up  to  8  dem  long,  lamina  5  dem,  pinnæ  20 — 24  cm  long  by  S'/n  — 4  cm  broad  at  the 
middle,  by  the  grey-green  or  yellowish  green  colour  and  firm,  papyraceous  texture 
of  the  lamina  and  by  the  prominent,  stramineous  costæ  and  costulæ.  Veins  12—18- 
jugate,  those  of  the  three  lower  pairs  connivent  to  sinus,  below  which  they  are  se- 
parated by  a  hyaline  membrane,  folded  in  the  dried  specimens.  Rachis  very  finely 
downy,  especially  upwards,  like  the  costæ  beneath,  or  nearly  glabrous;  surfaces 
otherwise  glabrous,  opaque.  Pinnæ  8  —  10  to  a  side,  at  distances  of  4 — 5  cm,  the 
inferior  ones  shortly  stalked,  (terminal  pinna  similar  in  shape),  incised  about  half- 
way to  the  costa  into  falcate,  subacute,  entire  segments,  8  mm  broad,  the  lower 
ones  of  the  lower  pinnæ  gradually  reduced,  those  of  the  basal  or  two  lower  pairs 
forming  a  sinuate  wing  to  the  costa.  Sori  small,  inframedial,  apparently  exindusiate. 
Sporangia  glabrous. 

The  main  differences  between  the  typical  form  and  I),  tristis  are  seen  in  the 
colour  and  texture  of  the  lamina,  in  the  base  of  the  lower  pinnæ  and  in  the  po- 
sition of  the  sori.  Unfortunately  all  these  characters  seem  to  be  combined  in  dif- 
ferent ways,  and  I  have  examined  a  number  of  specimens,  which  as  well  may  be 
referred  to  D.  nicaraguensis  as  to  I),  tristis.  Other  specimens,  partly  mentioned  under 
I),  tetragona,  connect  this  species  with  7J.  nicaraguensis,  and  I  have  failed  to  find 
good  distinctive  characters,  by  which  these  intermediate  forms  can  be  referred  to 
their  proper  species.    To  D.  tetragona  var.  3  and  5  I  have  referred  the  forms  having 
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setose  sporangia  and  thinner  texture;   the  doubtful   forms  enumerated    below  agree 
with  D.  nicaraguensis  in  having  glabrous  sporangia  and  firmer  texture. 


Fig.  41.  Base  of  normal  pinna  (X  ^.'5)  and  segments  (x  I'/i)  from  the  middle  of  a  pinna  of 
a.  D.  megalodus  (Schk.  Urb.  —  b.  D.  leucophlebia  (Christ)  C.  Chr.  —  c.  O.  tristis  (Kze.) 
O.  Ktze.  —  d.  D.  nicaraguensis  (Fourn.)  C.  Chr.  —  e.  Segment  oï  D.  Schajfneri  (Fée)  (x  V\-i) 
from  the   type   with   a   fragment   showing   three   different    indusia   and    a   fragment  of  the 

hairy  form  (x  4|. 
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As  typical  I  consider  the  following  specimens: 

Nicaragua:    San  Juan  del  Norte,  Charles  L.  Smith  nr.  2098  (exactly  typical). 

Costa  Rica:    Puerto  Limon.  Hot   de  la  Uvita,  Pittier  nr.  12703  (C,  W)  —  Suerre,   Llanuras   de   Santa 
Clara,  300  m.;  J.  Donnell  Smith  nr.  6929  (W)  —  Rio  Turrialba,  Donnell  Smith  nr.  5093  (W). 

F  O  r  m  æ  : 

Guatemala:    Heyde  nr.  731   (W;  segments  acute). 

Panama:    Chagres,  Fenoler  nr.  403  (=  Hayes  nr.  3(i  (W,  texture  thinner,  lobes  narrower,  base  of  lower 
pinnæ  about  as  in  D.  tristis). 

var.  minor.  Pinnae  ca.  15  cm  long  by  2  cm  broad,  dark-green.  Veins  about 
10  to  each  side,  the  lower  4  connivent  to  sinus.  —  Resembles  very  much  D.  tetra- 
gona  var.  2,  from  which  it  differs  by  its  erect  rhizome,  which  is  up  to  10  cm  high. 

Guatemala:    Alta   Verapaz,  Vicinity   of  Secanquim,  about  450m.,  Maxon   and    Hay   nr.  3196,  3217  (W). 


251.    Dryopteris  paucipinnata  (Donn.  Smith)  Maxon,  Contr.  U.  S.  Nat. 

Herb.  13:  19.  1909. 

Sj'n.  Nephrodium  Fendleri  var.  paucipinnatum,  Donnell  Smith,  Bot.  Gaz.  12: 
134.  1887. 

Type  from  Guatemala:  Alta  Verapaz,  Petet,  leg.  H.  von  Türckheim,  ed.  Donn. 
Smith  nr.  667  and  767  (W,  B).  Other  specimens  from  the  same  region  were  col- 
lected by  Bunnell  Smith  nr.  1556  (W)  and  v.  Türckheim  nr.  II.  1690  (W). 

Described  in  detail  by  Maxon  (loc.  cit.)  and  by  him  rightly  separated  from 
D.  Fendleri  as  a  distinct  species.  It  is  not  at  all  allied  to  /).  Fendleri,  which  belongs 
to  a  different  group,  but  intermediate  between  D.  Schaffneri  or  D.  tristis  and  Ü  oblite- 
rata.  It  resembles  D.  Schaffneri  in  its  submarginal  sori  and  distinct,  persistent  in- 
dusia,  D.  tristis  in  the  cuneate  base  of  the  pinnæ  and  in  venation,  D.  obliterata  in 
the  general  habit.  It  differs  from  all  these  species  by  its  practically  quite  glabrous 
leaf,  rigid  to  coriaceous  texture  and  warted  undei-surface,  from  the  two  first-named 
species  by  its  less  incised  pinnæ,  which  is  pinnatifidly  cut  about  Vs.  From  1).  Fend- 
leri it  differs  inter  alia  by  its  remote,  alternate  pinnæ  with  a  cuneate  base,  venation 
and  lack  of  aërophore  and  febrils  beneath.  Generally  the  lowermost  4—6  veins  are 
connivent  to  sinus,  but  occasionally  the  lower  pair  are  united.   Sporangia  glabrous. 

252.   Dryopteris  Fraseri  (Mett.)  O.  Ktze.  Rev.  3:  812.  1891;  C.  Chr.  Ind.  266. 

Syn.    Aspidium  Fraseri  Mett.;  Kuhn,  Linnaea  36:  109.  1869. 
Nephrodium  Fraseri  Bak.  Syn.  495.  1874. 
Nephrodium  brachyodon  Sodiro,  Cr.  vase.  quit.  268.  1893! 
Type   from    Ecuador,  leg.  Fraser    1859  (B!);   identical    specimens   from  the 
same  country  were  collected  by  Stübel  nr.  762  (B)  and  Sodiro  (C). 

A  large  species,  very  characteristic  in  habit  but  otherwise  closely  allied  to  the 
other  large  species  of  this  group.     Pinnæ  at  distances  of  up  to    10  cm.,   opposite, 
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dark-green,   membranous,    15 — 20  cm   long,  4—5  cm   broad,    sessile   or   very  shortly 
stalked,  lower  ones  much  reflexed,  incised  scarcely  halfway  to  the  costa  into  a  little 
falcate,  obtuse  lobes.     Terminal   pinna   rather  distinct  with  a  bud  at  base.     Rachis 
slender,  sparsely  soft-hairy,   lamina   otherwise 
quite  glabrous,  but  the  surfaces  often  minutely 
warted.     Veins  15  — 16-jugate,  the    lower  3—4 
pairs  connivent  to  a  cartilagineous  membrane 
below  the  sinus;  the  basal  posterior  vein  raises 
always    from    the    costa.     Sori  a   little    infra- 
medial,   indusium    small,    deciduous,    ciliate. 
Sporangia  glabrous. 

253.   Dryopteris  cuneata  n.  sp.  —  Fig.  42. 

Type  from  Brazil:  Sao  Paulo,  Santos, 
H.  MosÉN  nr.  3545  (Rg  fol.  fert.;  S  fol.  ster.j. 

Rhizomate  repente,  dense  radicante,  apice 
squamis  rufis,  latis  pil  is  furcatis  sparse  ci- 
liatis,  dense  onusto.  Stipite  6'/2  dem  longo, 
angulalo,  stramineo,  glabro.  Lamina  ovata, 
ca.  4  dem  longa,  pinnata  cum  imparl,  pure  vi- 
ridi  (infra  pallidiore),  herbacea  vel  submem- 
branacea,  glaberrima.  Pinnis  lateralibus7-jugis, 
inferioribus  oppositis,  4  cm  inter  se  remotis, 
breviter  petiolulatis,  superioribus  alternis,  su- 
premis  sessilibus,  mediis  20  cm  longis,  medio 
3  cm  latis,  acuminatis,  basi  cuneata  subintegra, 
ad  medium  pinnatifidis.  Laciniis  approximatis, 
subfalcatis,  5  mm  latis,  obtusis  vel  subacutis. 
Venis  simplicibus,  9— 11-jugis,  inferioribus  4  —  5 
ad  sinum  conniventibus.  Soris  inframedialibus, 
parvis,  indusiis  persistentibus  rufis  sparse 
ciliatis  tectis.    Sporangiis  glabris. 

This  new  species  seems  different  from  all 
other  Brazilian  species.  It  is  nearest  IJ.  mo- 
nosora,  which  it  resembles  in  shape  of  pinnæ 
and  venation,  but  it  is  entirely  glabrous  and 
without  scales  on  rachis,  has  a  distinct  ter- 
minal pinna,  the  sori  are  inframedial  and 
the  stipe  much  longer.  In  general  habit  it 
resembles  D.  paucipinnata,  but  it  is  much  more  thin-leaved  and  the  sori  are 
inframedial. 


Fig.  42.     D.  cuneata  n.  sp.    Pinna  x  *li,    seg- 
ments Xl'/s:  and  an  entire   leaf,  showing  its 
habit,  much  reduced. 


I).  K.  [)   Vidensk.  Selsk.  Skr. 


Hïekke.  aaturvidensk.  oi<  matliem.  Afd.  X.  2. 
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254.    Dryopteris  SchaflFneri  (Fée)  C.  Chr.  Ind.  291.  1905.  —  Fig  41  e. 

Syn.    Nephrodium  Schaffneri  Fée,  8  mém.  108,  1857;  10  mém.  44.  tab.  43. 
Aspidium  varians  Mett.  ;  Kuhn,  Linnaea  36:  114.  1869! 
Aspidiiim  imbricatum  Fourn.  Mex.  pi.  1:  96.  1872! 
Dryopteris  imbricata  C.  Chr.  Ind.  271.  1905. 

Type  from  Mexico:    Mirador,  leg.  Schaffner  nr.  244  (non  vidi). 

A  distinct  species,  in  habit  not  unlike  D.  tristis,  but  well-marked  by  its  pecu- 
liar indusia;  in  other  respects  it  is  very  variable.  Rhizome  creeping.  Lamina  with 
3—6  pairs  of  lateral  pinnæ  and  a  similar  terminal  one.  Pinnae  15—25  cm  long, 
3—4  cm  broad,  stalked,  incised  about  halfway  to  the  midrib  into  falcate,  acute  or 
obtuse  segments.  Pubescence  variable;  some  specimens  are  practically  quite  glabrous 
{=  \ar.  glabrescens  Fourn.  I.e.);  others  have  long,  whitish,  patent  hairs  on  costæ  and 
veins  beneath;  rachis  shortly  pulverulent;  under-surface  verrucose.  Venation  va- 
riable; veins  about  15  to  a  side,  simple  or,  not  rarely  furcate,  the  lowest  3—6  con- 
nivent  to  sinus,  those  of  the  basal  pair  often  truly  anastomosing.  Sori  nearest  the 
margin,  furnished  with  a  persistent,  flat,  ciliate,  variable  indusium;  in  same  pinnæ 
one  can  find  as  well  reniform  as  athyrioid  or  even  asplenioid  indusia. 

I  have  no  doubt  that  A.  varians  Mett.  =  A.  imbricatum  Fourn.  (not  Polypodium 
imbricatum  Liebm.,  which  is  D.  tetragona)  is  identical  with  N.  Scha/J'neri  Fée;  this 
is  the  glabrescent  form,  while  A.  varians  is  hairy  as  described  above.  —  The  species 
is  apparently  a  rare  one  and  confined  to  the  humid  forests  of  south-eastern  Mexico. 
I  have  seen  the  following  specimens: 

Mexico:  San  Luis  Potosi,  Virlet  nr.  82  (B,  Herb.  Mus.  Paris)  —  Misantia,  L.  Hahn  nr.  623  (B,  Herb. 
Mus.  Paris)  -  Cordoba,  Kerber  nr,  86  a  (B)  —  Mirador,  Schaffnkr,  Müller,  Sartorius  (B)  — 
Vicinity  of  Gomez,  Farias,  Tamaulipas,  Edw.  Palmer  nr.  298  (W). 

255.    Dryopteris  vivipara  (Raddi)  C.  Chr.  Index  300.  1905  —  Fig.  43  c. 

Syn.    Polypodium  viviparum  Raddi,  PI.  bras.  1:  22  tab.  32.  1825. 

Polypodium  diversifolium  Sw.  Vet.  Akad.  Handl.  1817:   60  (non  alior.). 
Polypodium  proliferum  Klf  Enum.  107.  1824. 
(For  other  synonyms  see  Index  Filicum). 
Type  from  Southern  Brazil.    I  have  seen  the  original  specimens  of  P.  diversi- 
folium Sw.  from  Minas  Geraes,  leg.  Freyreiis  (S),  which  no   doubt  is   the  same  as 
P.  viviparum  Raddi. 

One  of  the  most  distinct  species  of  the  whole  group,  easily  distinguished  from 
related  species  by  its  glabrous  frond,  proportionally  small  (8—10  cm  x  1—2  cm) 
pinnæ,  which  are  nearly  entire  or  very  shallowly  serrulate  or  crenate,  and  bj'  the 
cartilagineous,  often  thickened  margins.  The  short-creeping  or  decumbent  rhizome 
is  clothed  with  stellato-pilose  scales;  rachis  often  gemmiferous.  Pinnæ  alternate,  the 
lower  ones  short-stalked,  rounded  or  short-cuneate  at  base,  not  warted  beneath. 
Veins  3-6-jugate,  the  two  lower  pairs  generally  united,  the  lowermost  pair,  which 
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always  spring  out  from  the  costule  1  mm  above  the  costa  (fig.  43  c),  occasionally  meni- 
scioid.  Sori  about  medial,  the  lowermost  ones  still  often  near  the  point,  where  the 
basal  veins  meet  and  generali}'  2—3  mm  remote  from  the  costa,  thus  leaving  a  disc 
along  the  middle  of  the  pinna  free  of  sori.    Indusium  not  seen;  sporangia  glabrous. 

D.  vivipara  varies  mainly  in  texture  and  shape  of  pinnæ.  Some  forms  are  thinly 
membranaceous,  others  coriaceous.     From   the   type  I  cannot   distinguish   certainly 

Aspidiuin  macropus  Mett.  Fil.  Lechl.  '2:  20.  1859,  based  on  Claussen  nr.  112  (B). 
Mettenius  found  it  different  from  D.  vivipara  by  its  having  a  small  indusium,  which 
I  have  not  found.  It  is  a  large  form  with  pinnæ  up  to  15cm  long;  the  rhizome 
seems  to  be  erect  and  is  densely  clothed  with  red-brown  scales.  To  me  it  is  only 
a  large  form  of  typical  D.  vivipara.     A  more  distinct  variety  is 

var.  platypes  (Fée). 

Syn.  Goniopteris  platypes  Fée,  Cr.  vase.  Br.  1:  106  tab.  33  ''fig.  3",  left-hand 
figure.  1869. 

Differs  from  the  type  by  its  glossy,  dark-green  papyraceous  leaf  and  large  size. 
Pinnæ  up  to  20  cm  long,  3 — 3'/2  cm  broad,  cuneate  at  base,  margins  serrulate. 
Veins  about  6,  much  upcurved,  the  anterior  basal  one  often  springing  out  from 
the  costa.  —  The  type  specimen  of  this  variety  (Glaziou  nr.  2402),  which  Baker 
most  remarkably  referred  to  D.  tetragona  looks  a  distinct  species,  but  it  is  connected 
with  the    type    by    numerous   intermediate   forms. 

D.  vivipara  is  a  common  species  in  Southern  Brazil  and  it  is  one  of  the  very 
few  species,  which  occur  in  almost  identical  forms  in  the  Andes.  I  name  some 
collector-numbers  : 

Brazil:  Rio,  Glaziou  nr.  409  (H),  7321  (Bl;  Sellow  nr.  198  IB);  Burchell  nr.  936,  968  (B);  Claussen 
nr.  2112  iB);  Mosen  nr.  85  pt.  |B,  H,  Rg),  2682  Rg);  Regnell  nr.  260  (Rg)  -  Sta.  Catha- 
rina, Blunienau,  H.  Schenk  nr.  171  (C)  —  Parana,  Villa  Nova,  Annies,  Rosenst.  Fil.  Austr. 
Bras.  nr.   104  (Rg,  W). 

Columbia:    Cundinaraarca,  Wercklé  1906  (C);  Karsten  nr.  60  (B);  Lindig  nr.  193  i^B). 

Costa  Rica;    Rio  Surubres,  400  m.,  A.  et  C.  Brade  nr.  420  (R). 

var.  platypes  (Fée). 

Brazil:    Rio,  Glaziou  nr.  2402  (Herb.  CossON,  Paris,  H);  Mosen  nr.  85  part.  (H)       Jelinek  nr.  140  part.  (B). 

256.    Dryopteris  straminea  (Bak.)  C.  Chr.  Index  294.  1905.  —  Fig.  43  b. 

Syn.    Polypodium  salicifolium  Hook.  sp.  4:  242.  1862. 

Polypodium  stramineum  Bak.  Syn.  316.  1867. 
Type  from  Venezuela:  Tovar,  leg.  Fenoler  nr.  474  (Kew!). 
Nearly  exactly  D.  vivipara  in  size,  texture,  entirely  glabrous  frond,  the  carti- 
laginous margins  and  gemmiferous  rachis,  but  veins  all  free,  about  4  to  a  side,  the 
two  basal  ones  terminating  in  the  leaf-tissue  and  the  posterior  one  springing  out 
from  the  costa.  Pinnæ  crenate  or  slightly  lobed.  It  is  not  unlikely  a  variety  of 
D.  vivipara. 
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257.    Dryopteris  Goeldii  n.  sp.  —  Fig.  43  a. 

Type  from  Brazil:   Linkes  Ufer  d.  Parahyba,  leg.  Goeldi  1887  nr.  3  (C). 

Rhizomate  oblique-erecto,  squamis  paucis  stellalo-ciliatis   instructo.     Stipitibus 

ad  30  cm  longis,  glabris.     Lamina    ovata,  30—40  cm  longa,  20  cm  lata,  pure  viridi, 

firmo-herbacea,  rachi   minute   stellalo-puberula   excepta   glaberrima,  ad   insertionem 

pinnae    lateralis    supreniae   gemmulifera,    pinnata   cum    pinna   terminali  subhastata. 

Pinnis  6 — 7-jugis,  inter  se  3  cm 
remotis,  breviter  petiolulatis, 
lanceolatis,  10  cm  longis,  l'/icm 
latis,  acuminatis,  ad  basin  pa- 
rum  attenuatis,  saepe  auriculatis, 
ad  tertiam  partem  incisis.  Lobis 
obliquis, acutis  vel  obtusiusculis. 
Venis  8 — 9-jugis,  basalibus  dua- 
bus  semper  anastomosantibus, 
sequentibus  duabus  ad  sinum 
connivenlibus.  Soris  fere  media- 
libus  vel  potius  inframedialibus. 
Indusiis  minimis,  pilis  bi-tri- 
furcatis  cilialis,  mox  evanidis. 
Sporangiis  glabris. 

A  critical  species,  in  certain 
characters  resembling  several 
other  species.  It  differs  from  I), 
tetragona  by  its  less  cut  pinnæ  and 
glabrous  costæ,  from  D.  juruen- 
sis  by  more  pinnæ  and  not  war- 
ted  surfaces,  from  D  pyramidata 
by  distant  pinnæ,  terminal  pinna, 
glabrous  costæ  and  venation, 
from  D.  anoptera,  which  it  re- 
sembles in  venation,  by  glabrous 
sporangia  and  absence  of  scales, 
from  D.  vivipara  by  thinner  tex- 
ture and  distinctly  lobed  pinnæ,  from  1).  scabra  by  venation,  glabrous  frond  etc. 
Still  its  nearest  ally  is  D.  siraminea  and  it  may  be  the  same  species  and  like  it  a 
variety  of  D.  vioipara;  it  differs  by  ils  united  basal  veins  and  more  numerous  veins, 
more  deeply  cut  pinnæ  of  thinner  texture  and  margins  not  so  thickened. 

258.    Dryopteris  juruensis  n.  sp.  —  Fig.  43  d. 
Type  from  Amazonas:    Auf  Erdboden,  im  Walde   bei  Born  Firn,  Rio  Juruå, 
Oct.  1900,  leg.  E.  Ule,  Herb.  Brazil.  Amazonasexpedition  nr.  5325  (B!;  C)  —  Spruce 
nr.  3905,  ad  fluv.  Maranon  (B)  is  exactly  the  same. 


Fig.  43     Piiinæ  (x^lM  and  segments  (x  l'lsl  of  a.  D.  Goeldii 

n.  sp.  —  b.   D.  straminea  (Bak.)  C.  Chr.  and  d.    D.  juruensis 

n.  sp.     c.    Segment  of  D.  vivipara  (Raddi)  C.  Chr.  X  l'I». 
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Rhizomale  oblique-erecto,  squamis  stellato-pilosis  sparse  onusto.  Stipitibus 
subfasciculatis,  foliorum  steriliuni  10 — 20  cm,  fertiliiim  30 — 40  cm  longis,  angularibus, 
sparse  et  decidue  squamosis,  glabiis.  Lamina  ovata,  15  — 18  cm  longa,  12 — 15  cm 
lata,  griseo-viridi,  membranacea,  rachi  minute  stellato-puberula  costis  pinnarum 
subtus  sparse  et  microscopice  hirtis  exceptis  glaberrima,  sed  paginis  densissime  ver- 
rucosis, ad  insertionem  pinnæ  lateralis  supremae  gemma  magna  squamosa  bulbilli- 
fera,  pinnata  cum  impari.  Pinnis  lateralibus  2— 4-jugis,  alternis,  infimis  breviter 
petiolulatis,  supremis  sessilibus,  lanceolato-ellipticis,  12  cm  longis,  2 — 2'/2  cm  latis, 
ad  basin  breviter  contractis,  versus  apicem  acuminatis,  grosse  serrulatis  vel  lobu- 
lars. Lobis  approximatis,  subfalcatis,  obtusis  vel  antice  aculis,  5 — 6  mm  longis, 
4 — 5  mm  latis.  Venis  simplicibus,  valde  ascendentibus,  8— 9-jugis,  inferioribus  3—4 
ad  sinum  conniventibus,  omnibus  liberis  et  saepe  interruptis,  infimis  interdum 
anastomosantibus  meniscioideis.  Soris  parum  inframedialibus,  indusiis  minimis,  ci- 
liatis,  raro  repertis.     Sporangiis  glabris. 

This  new  species  agrees  with  D.  obliterala  in  shape  and  cutting  of  the  pinnæ 
and  partly  also  in  venation,  but  it  differs  considerably  from  that  species,  its  nearest 
relative,  by  the  few  pinnæ,  gemmiferous  rachis,  thinner  texture,  both  surfaces 
being  densely  warted  by  small  raised  points,  and  by  its  variable  venation.  Most 
often  the  veins  are  all  free,  but  one  can  in  the  same  pinna  find  all  intermediate 
states  of  venation,  from  all  veins  being  free  to  2 — 3  pairs  anastomosing  and  then 
the  lowermost  pair  is  often  meniscioid.  The  anterior  basal  vein  springs  constantly 
out  from  the  costa,  which  is  not  the  case  in  D.  obliterata.  In  all  specimens  seen 
the  fertile  leaves  have  a  longer  stipe  than  the  sterile  ones. 

259.    Dryopteris  obliterata  (Sw.)  C.  Chr.  Ind.  280.  1905. 

Syn.    Polypodiiim  obliteratum  Sw.  Prodr.  132.  1788;  Fl.  Ind.  occ.  1660;  Bak.  in 
Hk.  Icon,  plant,  tab.  1669.  Jenm.  Bull.  Dept.  Jam.  n.  s.  4:   132.  1897. 
Phegopteris  obliterata  Mett.  Pheg.  nr.  46.   1858. 
Polypodiiim  faucium  Liebm.  Mex.  Bregn.  57  (Vid.  Selsk.  Skr.  V.  1 :  209).  1849. 

Type  from  Jamaica,  leg.  Swartz  (S!). 

Rhizome  shortly  creeping  with  a  few  densely  stellato-pilose  scales.  Stipes  sub- 
distant,  4 — 5  dem  long,  quadrangular,  greyish-stramineous,  glabrous.  Lamina  with 
6—10  pairs  of  shortly  stalked,  alternate,  lateral  pinnæ  and  a  similar  but  often  larger 
terminal  pinna,  firmly  membranous  or  papyraceous,  sometimes  nearly  coriaceous, 
generally  greyish  green,  microscopically  puberulous  on  rachis  and  costæ  beneath, 
otherwise  glabrous;  hairs  of  rachis  stellate.  Pinnæ  12— 20  cm  long  by  2— 3  cm  broad, 
acuminate,  shortly  attenuate  towards  the  base,  serrate  or  shallowly  lobed.  Teeth 
oblique,  acute,  not  much  longer  than  broad.  Veins  6— 8-jugate,  the  lower  two  pairs 
generally  thinly  anastomosing  and  sending  a  branch  to  the  narrow  membrane,  to 
which  the  next  2 — 3  pairs  are  connivent;  in  Central-American  specimens  theilowest 
or  sometimes  the  two  löwer  pair  of  veins  are  meniscioid.  Sori  in  two  convergent 
rows,  the  lower  ones  being  about  medial,  the  upper  ones  gradually  approaching  the 
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costule.  Sporangia  with  a  few  simple,  deciduous  setæ  or  in  some  specimens  glabrous. 
"In  the  early  stage  of  growth  trace  of  a  rudimentary  involucre  is  observable, 
which  however  soon  disappears"  (Jenman  loc.  cit.).     I  have  not  found  indusia. 

This  species,  of  which  the  plate  of  Hk.  Icon.  t.  1669  gives  a  fair  illustration, 
can  be  considered  the  type  of  a  small  group  including  the  species  nr.  257  —  261  of 
this  monograph,  which  connect  Ü.  tetragona  with  D.  Poiteana.  From  D.  tetragona 
they  differ  by  venation  and  less  cut  pinnæ,  from  D.  Poiteana  by  few  or  no  meni- 
scioid  veins.  The  Central-American  specimens  of  D.  oblilerata  approach  D.  Poiteana 
more  than  the  West-Indian  ones,  and  they  also  resemble  D.  paucipinnata,  from  which 
they  differ  by  position  of  sori,  venation,  texture  and  generally  exindusiate  sori. 

D.  obliterata  is  confined  to  Jamaica,  Cuba,  Mexico  and  Northern  Central- 
America.     I  have  seen  the  following  specimens: 

Jamaica:    Swartz   (H,  S);    Ma.von   nr.  831,  1799  (-  Underwood   nr.  2772),  184G,  1924,  2876   (W^),   2375 

(C,  W);  Underwood  nr   117  (W);  Clute  nr.  246  |W);  Hart  nr.  336  |\V);  O.  Hansen  (CC,  H). 
Cuba:   Wright  nr.  1010  (C,  CC,  S,  W)  —  Santiago,   Poi-lard   and   E.  &  W.  Palmer  nr.  96  (W)  —  Pinar 

del  Rio,  Palmer  and  Riley  nr.  72  iC,  H,  W),  2.')1  (W)  —  Santa  Catalina,  Caldwell  and  Baker 

nr.  7028  (W)  —  Isla  de  Pinos:    A.  H.  Curtiss  nr.345(W);  A.A.Taylor  nr.9(\V);  Palmer 

and  Riley  nr.  1040  (W). 
Me.xico:    Barranca    de    Jovo,  Liebmann    (H  B,   P.  faucium  Liebm.)    —    Schaff.ner  (B)  —  Coatzacoalcos, 

isthmus  of  Tehuantepec,  Chas.  L.  Smith  nr.  2052  (W). 
Guatemala:    Puerto  Barrios,  Maxon  and  Hey  nr.  3059  (C,  W)         Rio   Dulce,  Donnell  Smith  nr.   1559 

(W)  —  Livingston,  Kellermann  nr.  4856  (W)  —   Puerto  Barrios,  B.  I..  Robinson  nr.  472  (W) 

—  near  Cacao,  H.  S.  Barber  nr.  186  (\V). 
Honduras;    Bonacca,  Godman  and  Salvin  (B)  —  San  Pedro  Sula,   C.  Thieme,  ed.  Donn.  Smith  nr.  5685 

(W);  5693  part.  (B,  not  W). 

260.    Dryopteris  nigrescentia  (Jenman)  C.  Chr.  Ind.  279.  1905  —  Fig.  44. 

Syn.  Polgpodium  nigrescentium  Jenman,  Gard.  Chron.  III.  17;  100.  1895; 
Bull.  Dept.  Jam.  n.  s.  4:   132.  1897. 

Type  from  Jamaica,  leg.  Jenman  (W!). 

A  doubtful  species,  of  which  I  have  seen  5  leaves  only.  It  may  be  an  ab- 
normal, local  form  of  D.  obliterata,  which  it  resembles  in  the  essential  characters. 
It  differs  by  the  stouter  rhizome,  smaller  leaves  (10  cm  long  and  broad  at  base), 
dark-green  colour,  wrinkled,  serrulate,  opposite  and  sessile  pinnæ,  and  shortened 
often  rudimentary  terminal  pinna.  Veins  4 — 5  to  each  side,  the  lowest  2 — 3  pairs 
anastomosing.     Sporangia  glabrous.    Rachis  more  conspicuously  stellato-puberulous. 

261.    Dryopteris  Rolandii  n.  sp.  —  Fig.  45. 

Ecuador:  Rio  de  Ventanas  prope  Guayaquil,  leg.  Spruce  nr.  5718  (type  in  RB). 

Rhizomate?  Stipitibus  validis,  brunneo-stramineis,  supra  trisulcatis,  6'/j  dem 
longis,  ubique  dense  stellatim  puberulis  ad  insertionem  sparse  squamosis;  pilis  bre- 
vissimis  3  —  6  furcalis,  squamis  angustis  pilis  stellatis  dense  instructis.  Lamina 
4  dem  longa,  pinnata  cum  imparl,  herbacea,  pure  viridi;  rachi  tenui  stellatim  pilosa; 
pinnis   7-jugis,    suboppositis    vel   superioribus  alternis,    sessilibus,   inter   se   5—6  cm 
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Fig.  44.    Entire  leaf  of  D.  nigrescenlia  (Jeiim.) 
C  Chr.,    x*is  and  fragment  X  1 '/■_>• 

remotis,  lanceolatis,  15  cm  longis  medio  3  cm  lalis, 
inferioribus  e  medio  utrinque  attenuatis,  superiori- 
bus  basi  subtruncatis,  breve  acuminatis,  supra  ad 
costam  pilis  antrorsis  simplicibus  vel  furcatis  se- 
tosis,  ad  venas  setis  paucis  instructis,  inter  venas 
glabris,  sublus  ubique  —  præsertim  ad  costam  — 
pilis  brevibus  mollibiis  raro  furcatis  sparse  pube- 
scentibus,  marginibus  ciliatis,  grosse  lobatis.  Lobis 
obliquis,  approximatis,  obtusis,  leviter  crenatis, 
mediis  '  s  cm  longis  et  latis,  basali  superiore  rachin  tangente,  inferiore  a  rachi  4 — 5  mm 
remoto.  Venis  simplicibus,  9 — 10  jugis,  inferioribus  2—3  jugis  anastomosantibus,  basa- 
libus  meniscioideis.  Soris  luteis,  medialibus,  exindusiatis,  sporangiis  pilis  5—6  sim- 
plicibus acutis  setosis. 


Fig.  45.     D.  Rolandii  n.  sp.     -    Pinna 

X  */ô    and   fragments  seen   from   botii 

surfaces  x  IM5. 


260  208 

Closely  allied  to  D.  tetragona,  D.  megalodas  and  D.  Poiteana;  it  resembles  D.  me- 
galodus  in  venation  and  cutting  but  differs  by  its  densely  setose  capsules  and  lack 
of  the  adpressed  stellate  hairs  on  the  leaf-tissue  of  the  under-surfaces;  from  D. 
Poiteana  it  differs  by  the  dense  stellate  pubescence  of  stipe  and  rachis,  the  deeper 
incised  pinnæ  and  fewer  anastomosing  veins;  as  a  rule  only  the  basal  pair  of  veins 
are  united  into  a  free  excurrent  vein.  From  D.  jiirnensis  it  differs  by  its  not-granulose 
surfaces  and  the  not-bulbiferous  rachis. 

262.    Dryopteris  tetragona  (Sw.)  Urban,  Symb.  Ant.  4:   20.  1903;  C.  Chr.  Ind.  297. 

Syn.    Polypodinin  tetragomim  Sw.  Prod.  132.  1788:  Schkuhr,  Kr.  Gew.  I:  tab.  18. 
1  Polypodia  m  androgynum  Poir.  Enc.  5:  535.  1804. 
Polypodium  suhtetragoniim  Link,  Hort.  Berol.  3:  105.  1833! 
Polypodium    imbricatum    Liebni.    Mex.    Bregn.  58    (Vid.  Selsk.  Skr.  V.  1: 
210).   1849! 

(For  other  synonyms  see  Index  Fil.). 

Type  from  Jamaica  leg.  Swartz  (S!).  As  Swartz  has  named  different  forms 
D.  tetragonum  I  consider  that  form  typical,  which  is  figured  by  Schkuhr  and  which 
agrees  perfectly  with  the  original  diagnosis. 

D.  tetragona  has  been  considered  a  very  variable  species  of  a  wide  distribution, 
and  this  is  to  a  certain  degree  true,  but  I  have  found  that  about  half  the  number 
of  the  hundreds  of  specimens  named  tetragona  and  examined  by  me  belong  to  more 
or  less  allied  species,  which  it  is  not  difficult  to  distinguish  from  D.  tetragona.  The 
common  West-Indian  typical  form  of  this  shows  the   following    specific  characters: 

Rhizome  shortly  creeping  or  obliquely  erect  with  brown  scales,  which  are 
covered  with  stellate  hairs.  Stipes  fasciculated  like  the  rachis  stramineous,  quadran- 
gular, slightly  and  very  shortly  hairy  by  stellate  hairs.  Leaves  somewhat  dimor- 
phous, the  pinnæ  of  the  fertile  leaves  being  narrower  (2  cm  br.)  than  those  of  the 
sterile  ones  (2^'-»  cm  br.).  Lamina  ovate  with  6  —  12  pairs  (generally  8)  of  lateral  pinnæ 
and  a  similar  terminal  one.  Pinnæ  opposite  or  nearly  so,  short-stalked,  oblong, 
acuminate,  the  lower  ones  narrowed  towards  the  base,  about  10  cm  long  by  2 — 2'/3 
cm  broad,  incised  '  ■-■  or  -/a  of  the  way  down  into  close,  acute,  entire  segments,  her- 
baceous, dark-green,  the  under-surface  generally  nitid,  glabrous  on  both  surfaces, 
excepting  the  costæ  (which  are  flat  with  two  low  furrows)  and  costulæ  beneath,  which 
are  slightly  hairy  by  spreading,  simple,  acute  hairs,  ciliate  at  the  margins.  Veins 
simple,  8 — 10-jugate,  the  basal  pair  united  and  sending  a  branch  to  the  sinus,  the  two 
next  free  and  reaching  the  margin  immediately  above  the  sinus.  Sori  inframedial, 
exindusiate;  sporangia  setose. 

The  form  here  described  is  very  common  in  the  West-Indies  and  there  fairly 
constant;  nearly  identical  forms  are  found  on  the  continent  from  Mexico  to  Ecuador; 
the  specimens  herefrom  have,  however,  generally  a  more  dull  under-surface.  In  the 
following  I  enumerate  the  islands  and  countries,  from  which  I  have  seen  specimens 
and  add  some  of  the  more  important  collector-numbers. 


209  261 

West-Indian  Islands:  Trinidad,  CrCger  (B),  Broadway  nr.  3294  (B)  —  Grenada,  Eggers  nr. 
6331  (C)  —  St.  Vincent,  Eggers  nr.  6540  (W)  —  Barbados,  Eggers  nr.  7113  (C),  7194 
(C,  RBI  -  Martinique,  Sieber,  FI.  Mart.  nr.  240  (B  ,  Père  Duss  nr.  1567  (RB,  W),  1580 
(W)  37  (C  "arboricole")  ~  Dominica,  F.  E  Lloyd  nr.  538,  686  (W)  —  Guadeloupe,  Père 
Duss  nr.  4032.  4113  (W)  -  Montserrat  (H)  -  St.  Kitts  (S)  —  Antigua  ,B|  —  Saba 
(S)  —  St.  Croix  (H,  W)  —  St.  Thomas,  Eggers  nr.  85  (B,  C,  H,W|  —  San  Jan,  Eggers 
nr.  3056  (HI  —  Porto  Rico,  Sintenis  nr.  883  (S,  W),  2498  (W),  2164  (C),  Goll  nr.  935  (W), 
Underwood  and  Griggs  nr.  274  (W),  Mr.  and  Mrs,  Heller  nr.  613  (W)  —  Haïti,  Nash 
and  Taylor  nr.  1230  (W),  Dr.  Weinland  nr.  9  (B)  —  Jamaica,  Maxon  nr.  826,  2184, 
2565  (W),  Underwood  nr.  2911  (W),  Hart  nr.  330  (,W)  —  Cuba:  Prov.  Oriente,  Wright 
nr.  817  S),  Maxon  nr.  4228  (W),  Linden  nr.  2191  (B);  Prov.  Sta.  Clara,  Pringle  nr.  129  (W); 
Prov.  Pinar  del  Rio,  Palmer  and  Riley  nr.  291  (H,  W:,  van  Hermann  nr.  2069  (W);  Prov. 
Habana,  van  Hermann  nr.  5053  (W)  —   Isle  of  Pines,  Palmer  and  Riley  nr.  865  (W). 

Florida:    Marion  Co.,  Miss  Reynolds  (Wj. 

Mexico:  Palmer  nr.  1129  (W)  —  Laguna  del  Negro,  Rovirosa  nr.  566  (Wj  —  S.Luis  Potosi:  Tamasopo, 
Pringle  nr.  3959  (B,  C,  S,  W)  —  Vera  Cruz:  Papantla,  Liebmann  (H  =  Pol.  imbricatum 
Liebm.;  this  was  by  Fournier  identified  with  Asp.  varians  Mett.,  which,  however,  is  the 
same  as  D.  Schaffneri;  Liebmann's  type  specimen  consists  of  a  single  sterile  leaf  and  belongs 
to  typical  tetragona.     P.  tetragonum  Liebm.  is  D.  telragona  var.  2  (see  below). 

Guatemala:  Escuintla,  Donnell  Smith  nr.  2439,  2440  (W)  —  Los  Amates,  C.  et  E.  Seler  nr.  3360, 
3361  (B)  —  Mazatenango,  Maxon  and  Hay  nr.  3629  (W). 

Honduras:    San  Pedro  Sula,  C.  Thieme  ed.  J.  D.  S.  nr.  5693  part.  (W). 

Nicaragua:    Ceria  Granada,  P.  Levy  nr.  55  (Brux.). 

Costa  Rica:    Port  Limon,  Cook  and  Doyle  nr.  435  (W). 

Panama:    Chiriqui,  Hart  (W). 

Colombia:  Magdalena,  Lindig  nr.  377  (B)  —  Sta.  Marta,  H  H.  Smith  nr.  995  (C)  —  Galipan,  Moritz 
nr.   292   (B). 

Venezuela:  Moritz  nr.  205  (RB),  210  (B)  —  Pto.  Cabello,  Karsten  nr.  71  pt.  (B)  —  La  Guayra,  E.  Otto 
nr.  424  pt.  (B)  —  San  Julian,  Lyon  (W). 

Surinam:    Hostmann  &  Kappler  nr.  1775  (B). 

Ecuador:    El  Recreo,  Eggers  nr.   14900  (B). 

var.  guadalupensis  (Fée). 

Syn.    Goniopteris  guadalupensis  Fée,  11  mém.  64  tab.  17  fig.  2.  1866. 

Like  typical  tetragona  in  colour  and  pubescence  but  larger:  pinnæ  3—3^3  cm 
broad,  incised  only  ^a  of  the  way  down,  and  2 — 3  pairs  of  veins  anastomosing. 
Not  unlike  D.  megalodus  but  without  stellate  hairs  beneath. 

Guadeloupe:    L'Herminier  nr.  127  (B,  C),  Père  Duss  nr.  233  (C). 
Grenada:    Rawson  W.  Rawson  (B). 
Trinidad:    Broadway  nr.  3293  (B). 
Jamaica:    Hart  (W). 

In  Central-America  a  long  series  of  forms  is  to  be  found,  which  I  dare  not 
refer  to  any  of  the  accepted  species.  As  most  of  these  forms  are  known  only  from 
a  single  or  a  few  specimens,  which  rarely  are  fully  identical,  I  prefer  to  place  them 
under  D.  tetragona  as  formœ  dubiœ  instead  of  describing  them  as  new  species.  In 
these  forms  the  most  important  characters  of  the  species  tetragona,  obliterata,  nica- 
raguensis  and  tristis  are  combined.  A  special  mark  of  the  majority  of  these  forms 
is  that  the  basal  veins  do  not  anastomose  but  are  connivent  to  sinus,  although  the 
leaves  in  other   respects  very   much   resemble  D.  tetragona,  and    it   is  possible  that 

D.  K.  D.  Vidensk.  Selsk.  Skr.,  7.  Række,  naturvldensk.  og  malhem.  Afd.    X.    2.  3* 
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this  species  varies  in  venation,  still  it  is  remarkable  that  the  West-Indian  common 
form  always  has  the  basal  pair  of  veins  anastomosing.  These  free-veined  Central- 
American  forms  were  mentioned  before,  f  insl.  by  Fournier  (Bull.Soc.Fr.il):  253), 
who  only  with  doubt  referred  them  to  D.  tetragona.  I  am  inclined  to  consider  var. 
2,  5  and  6  distinct  species,  and  var.   I  a  variety  of  D.  tetragona. 

var.  1.     Resembles  in  size    and   colour    the   common    tetragona,    but  the  basal 
veins  connivent  to  sinus;  12 — 14  veins;  sori  subcostular;  sporangia  glabrous. 
Guatemala:    San  Felipe,  Depart.  Retalhuleu,  2050',  Donnell  Smith  nr.  2733  (W). 

var.  3.  Size  of  Ü.  tetragona,  colour  intense,  green,  opaque  not  shining;  lower 
veins  occasionally  anastomosing  but  more  often  the  2 — 3  lower  ones  are  connivent 
to  sinus.     Sori  small,  dark,  almost  medial;  sporangia  glabrous. 

This  is  Polyp,  tetragonum  Liebm.  Mex.  Bregn.  211,  and  it  is  probable  that  Lieb- 
MANN  was  right  in  considering  it  specifically  distinct  from  D.  tetragona  =  P.  imbri- 
catum  Liebm. 
Mexico:    Vera    Cruz,    Buenaventura,    H.  Ro.ss  nr.  1073   iCC|         La   Junta,   H.  Ross  nr.  1113  (CC),  Rovi- 

ROSA    (Wl,    LlEBMANN    (H). 

Similar  forms  are 

Guatemala:  San  Felipe,  Dep.  Retalhuleu,  coffee-plantation,  Maxon  and  Hay  nr.  3513  (W);  Hhizome 
long  horizontally  creeping;  sori  costular. 

Honduras:  San  Pedro  Sula,  C.  Thieme  ed.  J.  D.S.  nr.  5694  (Cl;  Pinnæ  narrower  and  very  remote;  spo- 
rangia setose. 

var.  3.    Very  like  var.  2,  but  segments  falcate  and  veins  about  15;  lower  pinnæ 

with  a  cuneate  entire  base  and  all  long  acuminate.    Sporangia  setose;  rhizome  erect. 

Perhaps  a  variety  of  D.  nicaraguensis. 

Guatemala:  Cubilquitz,  350  m,  v.  Tuerckheim  ed.  J.  D.  S.  nr.^8(U6  (C,  W)  —  Volcan  Tecuaniburro, 
Hkvde  et  Lux  ed  J.  D.  S.  nr.  4685  ß,  C,  W)  —  San  Felipe,  Donnell  Smith  nr.  2733  (W)  — 
near  the  Finca  Sepaeuite,  Cook  and  Griggs  nr.  372  (W). 

var.  4.    Intermediate  between  D.  tetragona  and  D.  obliterata.    Pinnæ  incised    Vs, 

basal  pair  of  veins  anastomosing  with  a  short  meniscioid  branch;  above  them  2—4 

pairs  of  veins  connivent  to  sinus;  sori  medial:  sporangia  densely  setose. 

Guatemala:    Gualan,  Depart.  Zacapa,  W.  A.  Kellermann  nr.  4869  (W). 

var.  5.  Here  I  place  a  number  of  rather  different  forms,  which  are  intermediate 
between  D.  tetragona  and  D.  nicaraguensis.  They  resemble  the  former  in  size,  the 
setose  sporangia,  and  the  truncate  or  slightly  narrowed  base  of  the  pinnæ,  and  the 
latter  in  venation,  the  light  colour  and  the  semiterete  costa  of  the  pinnæ  beneath. 
As  a  rule  the  pinnæ  are  incised  '/.t-  '/a  with  6 — 8  veins  connivent  to  sinus.  Sori 
inframedial,  small,  yellowish.  Texture  firmer  than  D.  tetragona,  thinner  than  D. 
nicaraguensis. 

Costa  Rica:  Puerto  Viejo,  Pittier  nr.  7489  (B,  W),  6937  (C,  W)  —  Guacimo,  Llanos  de  Sta.  Clara, 
ToNDUz  nr.  14578  (W  —  forets  de  Bornea,  Pittier  nr.  4824  (W)  Snerre,  Llanuras  de 
Sta.  Clara,  Donnell  Smith  nr.  6897  (W)  —  forets  de  Tuis,  Tonduz  nr.  11312  (C)  —  Jimenez, 
Alfaro  nr.  16479  (C). 

Panama:    Bocas  del  Tore,  J.  Hart  nr.  55  (W). 
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var.  6.  Not  unlike  1).  nicaraguensis  but  texture  thinner  and  segments  less  fal- 
cate, acute;  lower  pinnæ  willi  a  long  cuneate,  entire  base  as  in  D.  tristis.  Rachis 
and  costæ  beneath  very  shortly  pulverulent  by  stellate  hairs.  Sori  subcoslular, 
setose  by  many  multibranched  hairs.  Probably  a  new  species,  but  the  specimens 
are  too  fragmentaric  for  a  description. 
Honduras:    San  Pedro  Sula,  1500',  C.  Thieme  ed.  J.  D.  S.  nr.  5693  part.  (C,  W). 

In  Brazil  several  forms  occur,  which  most  authors  have  referred  to  D. /e/raj/ona, 
but  which  are  positively  specifically  different;  see  1).  scabra,  D.  incompleta  and  others. 

Nephrodium  aureo-viridum  Jenman,  W.  Ind.  and  Guiana  Ferns  238.  1908  is,  as  far 
as  1  can  judge  from  a  photograph  and  a  fragment  of  Jenman's  type-specimen  (from 
British  Guiana),  received  from  Miss  Slosson,  not  safely  distinguishable  from  D.  te- 
tragona.     Its  sori  are  said  to  be  indusiate  when  young. 

263.    Dryopteris  megalodus  (Schkuhr)  Urban,  Symb.  Ant.  4:  21.  1903; 
C.  Chr.  Ind.  277.  —  Fig.  41  a. 

Syn.    Polgpodium  megalodus  Schkuhr,  Kr.  Gew.  1:  24  tab.  19  b.  1806. 
Goniopteris  quadrangularis  Fée,  11  mém.  63  tab.  16  fig.  3.  1866. 
(For  other  synonyms  see  Ind.  Fil.). 

Schkuhr  characterized  this  species  by  pointing  out  the  presence  of  stellate 
hairs  on  the  underside;  as  the  species  here  named  Ü.  megalodus  differs  from  other 
species  of  Eugoniopteris,  I),  leucophlehia  excepted,  by  that  character,  and  as  Schkuhr's 
plate  very  well  illustrates  our  species,  I  have  no  doubt  that  I  understand  the  spe- 
cies of  Schkuhr  rightly.  As  suggested  in  Index  Fil.  Polgpodium  pennatum  Poir. 
Enc.  5:  535.  1904  is  probably  the  same  species  and,  if  so,  Poiret's  name  has  priority. 
I  have  seen  the  original  specimen  of  it  in  Herb.  Lamarck  (Mus.  Paris)  but  unfor- 
tunateh'  my  notes  do  not  permit  me  to  identify  it  with  D.  megalodus  with  absolute 
certainty;  it  may  be  also  D.  nephrodioides.  I  prefer,  therefore,  to  name  the  species 
by  that  name,  under  which  it  has  been  known  for  a  century. 

D.  megalodus  is  not  closely  allied  to  D.  teiragona,  with  which  Baker  united 
it.  It  resembles  that  species  mostly  by  its  lower  pair  of  veins  anastomosing  under 
a  broad  angle.  From  D.  glandulosa,  with  which  it  has  very  often  been  confounded, 
it  differs  by  its  stellate  hairs,  venation  and  absence  of  aërophores. 

The  short-creeping  rhizome  is  sparsely  clothed  with  castaneous,  small  scales, 
which  are  stellato-pubescenl  throughout.  Stipe  and  rachis  often  quadrangular  and 
slightly  puberulous  by  very  small  and  soon  deciduous  stellate  hairs.  Pinnæ  few, 
seldom  10  to  a  side,  distinctly  stalked,  15 — 25  cm  long,  3 — 4  broad,  herbaceous,  dark- 
green,  incised  about  '3  to  the  costa  into  falcate,  obtuse,  faintly  crenate,  close  lobes, 
glabrous  above,  costæ  and  veins  beneath  minutely  puberulous  by  stellate  hairs,  leaf- 
tissue  of  the  underside  with  microscopic  stellate  hairs  or  glabrous.  Venation  some- 
what variable;  veins  12 — 16  to  a  side,  simple,  the  basal  pair  always  anastomosing 
and  sending  a  branch  to  a  cartilagineous  membrane,  which  extends  from  the  sinus 
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one  third  of  the  way  to  the  costa  ;  along  the  edges  of  this  membrane  run  the  fol- 
lowing 2 — 3  veins  from  the  same  costule  to  sinus;  as  a  rule  they  run  closely  side 
by  side,  but  sometimes  they  are  found  to  be  united.  This  being  the  case  the 
venation  is  very  similar  to  that  of  D.  glandiilosa.  Sori  medial,  small,  exindusiate. 
Sporangia  glabrous;  receptacle  with  stellate  hairs. 

The  typical  form  of  D.  niegalodiis  is  probably  common  in  most  of  the  Lesser 
Antilles.  In  Central-America  a  larger  form  occurs,  which  can  not  always  easily  be 
distinguished  from  D.  nephrodioides  var.  BioUeyi,  especially  if  the  apex  of  the  frond 
is  wanting.  True  D.  megalodus  has  a  distinct  terminal  pinna  similar  to  the  lateral 
ones  and  is  exindusiate.  Mettenius  says  that  he  has  seen  indusium  in  D.  megalodus 
(Fil.  Lechl.  II.  21.),  but  the  specimens  examined  by  him  (now  in  B)  all  belong  to 
D.  nephrodioides. 

Specimens  seen: 

Trinidad:    Hart  nr.  3771  (W),  4120  (Cj  ;  Fendler  nr.  21  (W);  Precss  nr.  1463  (B);  Broadway  nr.  3C48  (RB). 

St.  Vincent:    H.  H.  and  G.  W.  Smith  nr.  858  (C);  Eggers  nr.  1)041   (W). 

Martinique:    Sieber  Syn.  Fil.  exs.  nr.  160  (B). 

Porto  Rico:    Balbis  iB);  Eggers  nr.  974b  (B,  RB). 

San  Domingo:    Maverhoff   nr.  103  (B);   Prenleloup  nr.  727  (C)  ;   Wright,  Parry  and    Brl'mmel   sine 

num.   (W). 
Cuba:    Valley  of  Rio  Bayamita,  Maxon  nr.  3973  |Wi  —  Farallones  of  la  Perla,  Maxon  nr.  4387  (W)  — 

above  Jaguey,  Yateras,  Maxon  nr.  4415  (W)  —   Monte  Verde,  Wright  nr.  1010  pt.    S). 
Venezuela:    Caracas,  Moritz  nr.  50  (B)  —   Lower  Orinoco,  Risby  and  Squires  nr.  388  (B,  W);  Stevens 

(W|  —  Puerto  Cabello,  Appun  nr.  29  (RB). 
Colombia:    Sta.  Marta,  H.  H.  Smith  nr.  2690  (C). 
Ecuador:    Rimbach  nr.  104  (R). 
Costa  Rica:    Wercklé  (C). 
Guatemala:    Cubilquitz,  Alta  Verapaz,  v.  Tuerckheim,  ed.  J.  Donn.  Smith  nr.  8812  (W). 

264.   Dryopteris  leucophlebia  (Christ)  C.  Chr.  Ind.  274.  1905.  —  Fig.  41  b. 

Syn.    Aspidium  leucophlebium  Christ,  Bull.  L'Herb.  Boiss.  II.  4:  961.  1904. 

Type  from  Costa  Rica,  leg.  Wercklé  1904  (C!). 

A  most  distinct  species,  in  cutting  not  unlike  D.  hastata,  but  much  larger,  in 
pubescence  like  D.  megalodus,  but  less  cut.  In  the  type  specimen,  the  leaf  differs 
in  shape  from  the  other  species  of  this  section,  with  which  it  otherwise  best  corre- 
sponds, by  its  upper  pinnæ  being  sessile  with  a  broad  base,  adnate  to  rachis,  widest 
on  the  lower  side,  and  upwards  at  least  confluent  with  the  hastate  lobed  apex, 
thus  not  having  a  distinct  terminal  pinna.  Such  a  one,  however,  present  in  another 
specimen  from  Costa  Rica,  which  otherwise  does  not  at  all  ditfer.  —  Pinnæ  (the 
lower  ones  shortly  stalked  and  cuneale  at  base)  about  20  cm  long  by  4  cm  broad, 
shallowly  lobed,  pale-green,  firmly  herbaceous,  apparently  glabrous,  but  by  using  a 
strong  lense  both  surfaces  are  seen  to  be  furnished  with  scattered,  microscopical 
4 — 6  branched  hairs,  which  are  best  seen  on  the  costæ  and  costulæ  beneath.  Rachis 
very  finely  puberulous  by  sessile,  branched,  deciduous  hairs.  Lobes  obtuselj' rounded, 
subfalcate,  crenate.     Veins  10 — 12,  the  two  basal  opposite  ones  anastomosing  under 
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a  subacute  angle  in  an  excurrent  branch,  to  which  the  next  2 — 3  alternately  joint, 
and  which  run  to  the  base  of  a  hyaline  membrane,  to  which  the  following  3 — 4 
veins  run  out.  Sori  medial,  small;  sporangia  setose  by  2  —  4  short,  simple  setæ. 
I  have  seen  a  trace  of  a  small,  ciliate  indusium. 

Costa  liica,  without  locality,  Wercklé  1904  and  1905  (C)  —  Jimenez,  Llanos  de  Santa  Clara,  Comarca 
de  Limon,  200  m,  Donnell  Smith  nr.  5094  (W)  —  Suerre,  Llanuras  de  Santa  Clara,  300  m, 
DoNNELL  Smith  nr.  6928  (\V). 


265.    Dryopteris  Poiteana  (Bory)  Urban,  Symb.  Ant.4:  20.  1903;  C.  Chr.  Ind.  285. 

Syn.    Lastrea  Poiteana  Bory,  Diet,  class.  9:  233.  1826. 

Polypodiiim  crenatiim  Sw.  Prod.  132.   1788;    Fl.  Ind.  occ.   1661.  Hk.  Bak. 
Syn.  315;  Jenm.  Bull.  Dept.  Jam.  n.  s.  4:  133.  1897  (non  Forskål  1775). 

Phegopteris  crenata  Mett.  Fil.  Lips.  84.  1856. 

[Plumier,  Fil.  tab.  111]. 
The  type  of  Lastrea  Poiteana  Bory  I  have  nol  seen,  but  there  is  no  reason  to 
doubt   that    it    is    the    same   as    Polypodium   crenatum    Sw.,  which    was  collected  by 
SwARTz  in  Jamaica  (S!)  and  which  I  take  for  the  type  of  the  species. 

A  well-known  species,  well  described  by  Jenman  (loc.  cit.)  and  others.  The 
creeping  rhizome  is  naked  or  clothed  with  some  few  scales,  which  bear  some  fur- 
cate hairs  on  the  edges.  The  lamina,  consisting  of  3 — 6  pairs  of  lateral  pinnae 
about  4  cm  broad  and  similar  terminal  one  is  more  or  less  soft-hairy  beneath, 
especially  on  costæ  and  veins,  glabrous  or  with  a  few  setæ  on  the  veins  above;  hairs 
simple.  Costules  prominent,  stramineous.  Margins  subentire,  crenate  or  broadly  and 
shallowly  serrate,  rarely  lobed.  Veins  6 — 8-jugate,  distant,  the  lower  2 — 4  pairs  up- 
curved  and  anastomosing  under  an  acute  angle  and  meniscioid,  the  next  2—3  pairs 
alternately  united  into  a  common  branch  or  often  interrupted  before  meeting  the 
opposite  vein.  Sori  a  little  below  the  middle  of  the  vein;  sporangia  when  young 
furnished  by  4 — 6  long,  simple  hairs.  In  the  same  sorus  one  finds  as  well  quite 
young  sporangia  as  rife  ones  and  intermediate  slates. 

D.  Poiteana  varies  mainly  in  pubescence;  some  specimens  are  almost  glabrous 
and  then  resemble  D.  meniscioides,  others,  especially  the  andine  specimens,  much 
hairy  and  difficult  to  distinguish  from  D.  Ghieshreghtii;  still  I  think  it  possible  to 
determine  specimens  of  these  three  species  by  the  venation;  in  D.  Poiteana  rarely 
more  than  4  pairs  of  veins  are  meniscioid  and  meet  under  acute  angles;  in  the  two 
other  species  8 — 10  or  more  pairs  of  veins  are  meniscioid  and  meet  under  broad 
angles,  and  their  sporangia  seem  to  be  glabrous  even  as  young. 

Goniopteris  Rivoirei  Fée,  Gen.  2535  1850 — 52;  11  mém.  tab.  18  fig.  2  from  Gua- 
deloupe seems  according  to  the  figure  and  a  specimen  in  (B)  so  named  to  be  a 
small  form  of  1).  Poiteana  with  large  sori.  Jenman  believed  it  to  be  D.  obliterata, 
while  Baker  (Ann.  of  Bol.  ö:  460.  1891)  restored  it  as  a  species.  It  must,  however, 
be  remarked,  that  the  two  reduced  figures  of  the  whole  plant   of  Gon.  Rivoirei  and 
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G.  hastata  on  Fee's  plates  18  f.  1—2  are  confounded.  —  The  veins  of  G.  Rwoirei  are 
not  so  upcuived  as  in  typical  D.  Poiteana. 

D.  Poiteana  lias  a  wide  distribution;  it  is  found  in  most  West-Indian  islands 
and  from  Guatemala  to  Peru  and  Northern  Brazil.  I  enumerate  here  some  of  the 
more  important  collector-numbers  seen  by  me. 

West-Indies.  Trinidad:  Hart  nr.  560  (C);  Bot.  Gard.  Herb.  nr.  36  (W);  Fendler  nr.  20  (W|;  Ecgers 
(H)  —  Tobago:  Eggers  nr.  ,')808  (VV)  —  Grenada:  Eggers  nr.  6114b  (C);  Sherring  nr. 
no  (W)  —  St.  Vincent:  Eggers  nr.  6650  (W)  -  Martinique:  Père  Duss  nr.  1565  (C,  W), 
4118  (W)  —  Dominica:  Eggers  s.  n.  (W)  —  Guadeloupe:  L'Herminier  nr.  124  (U); 
Père  Duss  nr.  16  (C;  proliferous),  4069b  (W)  —  Montserrat:  Ryan  (H)  —  St.  Croi.\: 
IsERT  (H);  Ryan  (H);  Borgesen  ^CC)  —  St.  Thomas:  (H)  —  Porto  Rico:  Sintenis  nr. 
8751  (W),  5965  (C,  W);  Eggers  nr.  1342  (B,  C);  Goll  nr.  131,  315,  340  (W);  A.  A.  Hei.ler 
nr.  6178  (W);  Mr.  and  Mrs.  Heller  nr.  612  (W);  Underwood  and  Griggs  nr.  887  (W)  — 
Haïti:  Meyerhoff  (B);  Wright,  Parry  and  Brummel  (W)  Jamaica:  Swartz  (S);  Hart 
nr.  237  (W);  Clute  nr.  245  (W)  —  Cuba:  Pinar  del  Rio,  Palmer  and  Riley  nr.  499  (W); 
Oriente,   Wright  nr.  3963  (S). 

Guatemala:    Los  Amates,  Dept.  Izabal,  Kellermann  nr.  4855  (W). 

Honduras:   San  Pedro  Sula,  C    Thieme,  ed.  Donn.  Smith  nr.  5686  (B,  C,  W). 

Costa  Rica:  Matina,  Pittier  nr.  9749  (W).  —  A  varietj'  with  the  sori  close  to  the  costule.  multi- 
setose  sporangia  and  the  veins  often  interrupted,  not  confluent.  —  Wercklé  (CC). 

Panama:    Bocas  del  Toro,  Hart  nr.  56  (W  . 

Colombia:    Sta.  Marta,  H.  H.  Smith  nr.  1043  (C,  Rg). 

Ecuador:  Andes  quitenses,  Sodiro  (C)  —  El  Recreo,  Eggers  nr.  15123  (B,  W)  —  Balao,  Eggers  nr. 
14207  (W). 

Peru:    Tabalosos,  Stühel  nr.  1088  (B). 

Venezuela:  Caripe,  Moritz  nr.  57,  192,  197  (B)  San  Julian,  M.W.Lyon  (W)  —  Puerto  Cahello, 
Lansrerg  nr.  67  (B);  Funck  nr.  7  (B). 

Guiana:    Surinam,  Paramaribo,  Kappler  nr.  1755  (B)  —  Cayenne,  Leprieuh  (B). 

Brazil:    Para,  Serra  de  Baturité,  Hurer  nr.  G.  129  (C)  —  Bahia,  Salzmann  (C);  Luschnath  nr.  122  (B). 


266.    Dryopteris  meniscioides  (Liebm.)  C.  Chr.  Ind.  277.  1905. 

Syn.  Polypodium  meniscioides  Liebm.  Vid.  Selsk.  Skr.  V.  1:  211  (seors.  59). 
1849.  Hk.  Bak.  Syn.,  ed.  II.  314;  Rovirosa,  Pteridografia  del  Sur  de 
Mexico  241  pl.  41  (bona!). 

Type  from  Mexico:  Teotalcingo,  Dept.  Oajaca,  leg.  Liebmann  nr.  2407  (H!). 
Besides  the  specimens  of  Liebmann's  collection  I  have  only  seen  one  more  from 
Chiapas,  G.  Munch  nr.  149  (C). 

Perhaps  a  variety  of  D.  Poiteana,  which  does  not  seem  to  occur  in  Mexico. 
It  differs  1)  by  its  perfectly  glabrous  frond,  which  is  rigidly  membranous  or  sub- 
coriaceous,  2)  its  crenate  or  very  shallowly  serrulate  pinnæ,  which  are  gradually 
narrowed  from  the  middle  to  the  base  (in  D.  Poiteana  the  pinnæ  have  a  short  cu- 
neate  or  rounded  base),  and  3)  by  venation.  Veins  8 — 10-jugate,  of  which  about 
the  8  pairs  are  mcniscioid,  but  united  under  more  acute  angles  than  in  the  following 
species.  Sori  a  litlle  inframedial,  small  and  not  rarely  oblong;  sometimes  2  or  even 
3  sori  are  found  on  the  same  vein,  and  these  being  confluent  the  species  resembles 
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a  Meniscium.  It  is  really  an  intermediate  link  between  Goniopteris  and  Meniscium 
and  therefore  I  agree  with  Mettenius  in  reducing  Meniscium  to  a  subgenus  of  Drg- 
opteris.  The  difference  is  found  mainly  in  the  position  of  sori;  if  the  sori  are  born 
on  the  vein  near  the  point,  where  two  opposite  veins  unite,  the  two  opposite  sori 
become  with  age  confluent  and  thus  we  have  a  meniscioid  sorus.  —  D.  meniscioides 
has  8 — 10  lateral  pinnæ,  about  20  cm  long  and  3'/2  cm  broad.  Their  edges  are  car- 
tilaginous, a  little  thickened  and  sparsely  ciliate.  —  Goniopteris  roslrata  Fée,  referred 
hereto  in  my  Index,  belongs  to  D.  glandulosa. 

267.    Dryopteris  Ghiesbreghtii  (Linden)  C.  Chr.  Ind.  267.  1905. 

Syn.    Polijpodium  Ghiesbref/htii  Linden;  Bak.  Syn.  315.  1867. 

Goniopteris  mollis  Fée,  Gen.  252.  1850—52;  11  mém.  tab.  24  fig.  1.    1866. 
Polypodium  crenatum  Hk.  Fil.  exot.  tab.  84.   1859. 

Type  from  Mexico:  Teapa,  Tabasco  leg.  Linden  nr.  1499  (B!). 

A  larger  plant  than  D.  Poiteana  with  only  2—5  pairs  of  lateral  sessile  pinnæ, 
which  are  20 — 30  cm  long  by  5— 8  cm  broad,  from  subentire  to  irregularly  serrulate 
or  lobed.  Stipe  3—4  dem  long,  raised  from  a  creeping,  nearly  scaleless  rhizome, 
glabrous.  Pinnæ  slightly  strigose  on  the  veins  above,  densely  soft-hairy  beneath. 
Costæ  and  costules  as  a  rule  not  stramineous.  Veins  in  10 — 12  pairs,  all,  the  2 — 3 
uppermost  pairs  excepted,  anastomosing  under  broad  angles,  generally  all  meniscioid. 
Sori  about  medial  on  the  vein,  in  some  specimens  distinctly  inframedial,  in  others 
nearer  the  anastomosing  point.  Sporangia  glabrous  even  as  young  but  intermixed 
with  long  hairs  from  the  receptacle. 

Apparently  a  very  distinct  species  when  only  the  typical  form  is  considered, 
but  it  is  not  always  easy  to  distinguish  from  the  andine  forms  of  D.  Poiteana.  The 
best  characters  is  the  venation  and  the  glabrous  sporangia.  The  species  is  confined 
to  Central-America,  from  Southern  Mexico  to  Costa  Rica,  a  region  where  Ü.  Poiteana 
does  not  occur  (Mexico)  or  is  rare.  I  have  seen  the  following  specimens  besides 
numerous  cultivated  ones. 

Mexico:    Tabasco,  Linden  nr.  1499  (B);  Rovikosa  nr.  575  (W). 

Guatemala:  Alta  Verapaz,  Cubilquitz,  v.  Tuerckheim,  ed.  Donnell  Smith  nr.  8648  (C,  W),  U  876  (W); 
Sacolal,  V.  Tuerckheim  ed.  Donn.  Smith  nr.  1407  (W):  Charaiquin,  v.  Tuerckheim  nr.  550 
(Wj;  near  Finca  Sepacuite,  Cook  and  Griggs  nr.  281  and  (i64  (W);  Secanquiru,  i\Ia.\on  and 
Hay  nr.  3132  (W);  Puerto  Barrios,  Chas.  C.  Deam  nr.  450  (W);  near  Cacao,  Barber  nr.  194  (W). 

Nicaragua:    Canada  Yasira,  Dept.  Metagalpa,  E    Rothschuh  nr.  117  (B). 

Costa  Rica:  Talamanca,  Tonduz  nr.  8659  (W);  Hacienda  de  Guacimo,  Tonduz  nr.  14572  |\V):  Puerto 
Viejo,  Pittier  nr.  7503  (W):  Jimenez,  Alfaro  nr.  157  (W),  16517  (C);  Port  Limon,  Cook 
and  Doyle  nr.  419  (W);  Rio  Hondo,  Cook  and  Doyle  nr.  496  (W). 


268  216 

Unknown  species  of  Goniopteris. 

1.  Goniopteris  macrocladia  Fée,  Cr.  vase.  Brés.  1:  106  lab.  33  right-hand  figure 
("fig.  1").  1869  —  Brazil:  Sta  Catharina,  Alburquerque.  It  seems  to  be 
distinct  from  all  Brazilian  species  known  to  me. 

2.  Nephrodium  nemorale  Sodiro,  Cr.  vase.  quit.  267.  1893;  Dryopteris  nemoralis 
C.  Chr.  Ind.  279  —  Ecuador. 

3.  Polypodium  Urbani  Sod.  I.e.  301;  Dryopteris  Urbani  C.  Chr.  Ind.  299  —  Ecuador. 

4.  Aspidiurn  hemiotis  Christ,  Hedwigia  45:  191.  1906  —   Amazonas. 


Subgenus  10.    Meiliscium   (Schreber). 

The  old  genus  Menisc.ium  is  a  well-known  and  apparentlj'  one  of  the  most 
distinct  groups  of  ferns.  The  species  from  the  Old  and  the  New  World  referred  to 
it  are,  however,  certainly  not  very  close  relatives,  and  I  now  firmly  believe  that 
they  are  even  not  congeneric,  and,  moreover,  that  the  American  species  can  not  be 
generically  separated  from  Goniopteris.  In  this  view  I  agree  with  Mettenius  (see 
Fil.  Lechl.  II.  19).  Within  the  second  group  of  Goniopteris,  Eugoniopteris,  we  find 
an  unbroken  row  of  species,  from  free-veined  species  to  such  species  as  D.  Ghies- 
breghtii  and  D.  meniscioides,  the  venation  of  which  is  perfectly  meniscioid.  The  other 
important  character  of  Menisciiini  :  the  conlluent  sori,  also  is  insufficient  as  distin- 
guishing mark  between  Goniopteris  and  Meniscium.  Two  species  as  D.  meniscioides 
and  D.  ensiformis  described  below  are  really  so  closely  related  that  it  sliould  be 
very  unnatural  to  place  them  in  two  different  genera.  Still  I  have  failed  to  find 
stellate  hairs  in  all  species  of  Meniscium  and  this  together  with  the  whole  uniform 
character  of  the  species  justify  the  segregation  of  the  species  from  the  subgenus 
Goniopteris  and  the  referring  of  them  lo  a  pro])er  subgenus,  Meniscium.  If  one  should 
prefer  to  separate  both  these  subgenera  from  the  others,  they  should  certainly  be 
united  into  a  single  genus. 

The  Old  World's  species  of  Meniscium,  as  commonly  understood,  are  con- 
siderably different  from  the  American  ones,  and  I  have  no  doubt  that  they  must 
be  referred  to  Cyclosorus  being  a  specialized  group  of  that  subgenus.  Thus  the  two 
subgenera  (or  genera)  Cyclosorus  and  Goniopteris  includes  each  a  series  of  species, 
from  free-veined  forms  to  such  having  meniscioid  venation.  The  American  species 
of  Cyclosorus  do  not  show  a  venation  intermediate  between  the  simple,  goniopteroid 
venation  of  D.  mollis  and  meniscioid  veins,  but  such  forms  we  find  in  Asia.  I  shall 
here  only  refer  to  such  forms  as  Polypodium  urophyllum  Wall,  and  Meniscium  cu- 
spidatum  Bl. 

My  material  of  the  American  species  of  Meniscium  is  not  so  comprehensive  as 
that  of  the  other  subspecies  of  Dryopteris.  I  can  not,  therefore,  give  here  a  review 
of  the  species.     The   group   is   represented   in  America  by  perhaps  a  dozen  species, 
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not  a  few  of  the  forms  in  Ind.  Fil.  referred  to  D.  reticulata  being  valid  species.  Met- 
TENius  (Fil.  Leschl.  II.  21 — 25)  has  given  a  review  of  the  species  known  till  1859; 
and  I  can,  as  far  as  I  know  the  species,  fully  agree  with  his  treatment.  Since 
then  several  species  have  been  described,  and  below  I  describe  two  others  as  new,  the 
first  of  these  being  an  interesting  intermediate  between  the  true  species  of  Meniscium 
and  D.  meniscioides  belonging  to  Goniopteris. 


268.   Dryopteris  ensiformis  n.  sp.  —  Fig.  46. 

Type  from  Costa  Rica:   Lisières  des  pâturages  à  La  Palma,  1459m,  leg.  Ad. 
ToNDUz  nr.  12533  (C). 

Rhizomate?  Stipitibus  ad  basin  2  cm  crassis,  ad  1  m  longis,  glabris.  Lamina 
visa  incompleta,  pinnata,  omnino  glabra,  coriacea,  brunneo-viridi.  Pinnis  inter  se 
6  cm  remotis,  ensiformibus,  30  —  35  cm  longis,  ad  5  cm  latis,  apice  caudata,  basi  ab- 
rupte rotundata,  subcordata  subsessilibus,  infra  aërophoro  instructa  (?);  marginibus 
irregulariter  repandulis,  cartilagineis.  Venis  secundariis  4  mm 
circiter  inter  se  remotis,  curvatis,  tertiariis  simplicibus,  10 — 12- 
jugis,  omnibus  more  Meniscii  anastomosantibus;  radiis  late  clavatis, 
liberis  vel  saepe  omnibus  confluentibus  venam  venis  secundariis 
paralellam  formantibus.  Soris  parvis,  atrorufis,  in  venis  medialibus, 
rotundis,  raro  confluentibus,  exindusiatis.  Sporangia  receptaculisque 
glabris. 

This  new  species  is  a  peculiar  fern,  in  general  habit  a  Me- 
niscium, but  in  venation  and  sori  not  unlike  D.  meniscioides,  from 
which  it  differs  by  the  much  closer  secondary  and  tertiary  veins 
and  by  the  subcordate  base  of  the  pinnæ,  which  have  nearly  the 
same  breadth  from  base  to  short  of  the  apex.  It  also  resembles 
D.  (MenisciumJ  Andreana  (Sod.)  C.  Chr.,  which  in  sori  is  a  true 
Meniscium.  The  most  remarkable  features  of  our  new  species  are 
1)  the  presence  of  an  aërophore,  2)  the  edges  of  the  pinnæ  and 
3)  the  venation.  Ad  1).  At  the  insertion  of  the  costæ  is  to  be 
found  a  large,  blackbrown  spot,  which  evidently  is  the  scar  of  a 
fallen  aërophore.  Ad  2).  The  pinnæ  are  bordered  by  a  broad,  car- 
tilagineous  line.  Ad.  3).  The  excurrent  veinlet  formed  by  two 
anastomosing  veins  is  always  much  longer  than  found  in  other 
species  of  Meniscium  ;  often  it  reaches  nearly  to  the  next  cross- 
vein  and  then  ends  in  a  broad  clavate  apex,  in  which  a  brown, 
oblong  pellucid  spot  is  seen  on  the  upperside;  but  often  the 
veinlet  is  continued  to  the  next  cross-vein  and  the  veinlets  between 
two  secondary  veins  then  together  form  a  continued  vein  parallel 
to  the  secondary  veins.  In  this  case  the  veinlets  are  thickened  above  the  middle 
and  enclose  a  brown  pellucid  spot  as   described,  above   which   they   again   narrow. 

n.  K.  n.  Vidensk.  Selsk  Skr.,  7    Række,  nuturvidensk.   o}*  niathem.  .\t'd.  X.  2.  *'•* 


Fig.  46.  Fragments  of 
D.   ensiformis    n.    sp. 
seen   from    both  sur- 
faces X  VI-2. 
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269.   Dryopteris  Andreana  (Sod.)  C.  Chr.  Ind.  252.  1905. 

Syn.    Menischim  Andreamini  Sodiro,  Rec.  71.  1883;  Cr.  vase.  quit.  392.  1893. 

Type  from  Ecuador,  Andes  quitenses,  leg.  Sodiro  (C!). 

Closely  related  to  the  preceding  species,  but  its  sori  all  meniscioid,  the  base 
of  the  sessile  pinnæ  not  subcordate  but  bluntly  rounded  with  the  lower  side  of  the 
upper  pinnæ  adnate  to  rachis,  without  aërophore  (?),  rachis,  costæ  on  both  sides 
and  secondary  veins  beneath  sparsely  pubescent  by  very  short,  simple  hairs  and 
the  venation  somewhat  different.  Secondary  veins  at  distances  of  4—6  mm  with 
about  17  — 18  transverse,  close  and  rather  convex  tertiary  veins;  the  free,  included 
veinlet  short,  rarely  extending  beyond  the  middle  of  the  aréole,  sometimes  nearly 
obsolete,  its  apex  seen  from  above  often  broadly  clavate  as  in  D.  ensiformis.  Recep- 
tacle glabrous.  —  Pinnæ  20— 40  cm  long,  5— 7  cm  broad  (18—24  by  3  — 5  cm  according 
to  Sodiro).  —  The  species  is  not  very  near  D.  reticulata. 

270.   Dryopteris  pachysora  Hieron.  Hedwigia  46:  351  tab.  7  fig.  19.  1907. 

Type  from  Ecuador,  Mt.  Abitagua,  Stübel  nr.  897  (Bl). 

Differs  from  D.  Andreana  but  agrees  with  the  following  two  species  by  its  long- 
slalked  pinnæ  with  a  subequally  cuneate  base.  Transverse  veins  12 — 14,  the  free 
veinlets  long,  extending  beyond  the  middle  of  the  aréole,  its  apex  scarcely  clavate, 
or  occasionally  reaching  the  next  cross-vein.  The  confluent  sori  very  short  and 
thick.     Costæ  above  very  sparsely  setose,  the  leaf  otherwise  glabrous. 

271.    Dryopteris  falcata  (Liebm.)  C.  Chr.  comb.  nov. 
Syn.    Meniscium  falcatum  Liebmann,  Vid.  Selsk.  Skr.  V.  1:   183.  1849. 
Phegopteris  falcata  Mett.  Fil.  Lechl.  II.  23.  1859. 

Meniscium    Jungersenii  Fée,   Gen.   223.  1850—52;    Fourn.  Mex.  PI.  1:    73 
(as  Jurgensenii). 
Type  from  Mexico:    Depart.    Oajaca,   Lacobe,   Liebmann    (H!).   Also   Costa 
Rica,  Buenos  Ayres,  Pittier  nr.  4839  (C). 

A  very  large  species,  widely  different  from  typical  D.  reticulata.  Rachis  angular, 
glabrous,  brownish-stramineous.  Pinnæ  linear-elongate,  40  cm  long,  3'/2  cm  broad, 
dark-green,  thinly  membranous,  apex  long  acuminate,  margins  undulato-crenulate, 
base  subequally  cuneate,  long-stalked  (petiole  2— 2'  i  cm  long),  upper  surface,  the 
very  sparsely  setose  costa  excepted,  glabrous,  costa  beneath  short-hairy.  Secondary 
veins  at  distances  of  about  3  mm  with  12  —  13  transverse,  a  little  convex  veins;  the 
included  veinlets  as  a  rule  free  but  terminating  in  a  subclavate  apex  above  the 
middle  of  the  aréole,  or  not  rarely  prolongated  and  united  with  the  next  cross-vein. 
Sori  small,  nearly  round,  placed  at  the  base  of  the  free  veinlet.  Receptacle  glabrous. 
Differs  from  D.  pachysora  by  its  much  longer  pinnæ  of  thinner  texture,  the 
costæ  hairy  beneath  and  its  small  sori,  from  D.  reticulata  by  its  long  and  long- 
stalked  pinnæ  with  a  cuneate,  subequal  base,  pubescent  costæ  and  short  sori. 
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272.    Dryopteris  lingulata  n.  sp. 

Syn.    Phegopferis  Andreana  Christ,  Prim.  Fl.  Costar.  3:  35.  1901. 

Type  from  Costa  Rica:  Forêts  de  la  vallée  du  Rio  Hondo  près  Madre  de 
Dios,  200  m,  leg.  Pittier  nr.  10349  (C). 

Rhizomate?  Stipite  inconipleto  60  cm  longo,  griseo,  glabro,  anguloso.  Lamina 
60 — 70  cm  longa,  chartacea,  laete-viridi,  costis  supra  minute  puberulis  exceptis  om- 
nino  glabra,  impari-pinnata.  Pinnis  lateralibus,  5-jugis,  12  cm  inter  se  remotis,  lin- 
gulatis  seu  elliptico-lanceolatis,  30— 35  cm  longis,  medio  7  cm  latis,  caudato-acuminatis, 
marginibus  undulatis,  subintegris  inferioribus,  petiole  2 — 4  cm  longo  stipitatis,  basi 
cuneata,  supremis  sessilibus  basi  inferiore  ad  rachin  adnata,  superiore  rotundato- 
cuneata.  Venis  secundariis  6—8  mm  inter  se  distantibus,  tertiariis  16 — 17  inter  se 
3  mm  remotis  convexis;  venulis  liberis  apice  late  clavato  ultra  medium  areolae  in 
parenchymate  desinentibus,  seu  ad  venam  transversam  superiorem  productis.  Soris 
lunatis,  angustis,  saepe  4— 5  mm  longis.     Receptaculis  glabris. 

Differs  from  the  two  preceding  species,  which  it  resembles  by  the  long-stalked 
inferior  pinnae  with  a  cuneate  base,  by  the  shape  of  the  pinnae  and  its  long,  narrow, 
convex  sori.  A  single  pinna  resembles  not  a  little  an  entire,  small  \eni  of  D.  gigantea, 
from  which  it  differs  by  its  glabrous  rachis  and  costæ  beneath. 

273.    Dryopteris  gigantea  (Mett.)  C.  Chr.  Index  267.  1905. 

Syn.    Meniscium  giganteum  Mett.  Fil.  Lechl.  1:  19.  1856. 

Type  from  Peru:  St.  Gavan,  Lechler  nr.  2292  (B!,  S).  Other  specimens 
from  Ecuador,  Sodiro(C),  Columbia,  Costa  Rica,  Pittier  nr.  1163  and  9448  (C). 

Well-marked  by  its  entire  frond,  hairy  midrib  and  principal  veins,  and  by  the 
cross-veins  being  covered  with  sporangia  from  end  to  end.  It  appears  that  the 
species  also  can  be  pinnate  with  1 — 3  pairs  of  lateral  pinnæ. 

The  following  forms,  in  Index  Fil.  referred  to  D.  reticulata,  are  certainly  good 
species  (for  synonymy  see  Ind.  Fil.). 

274.   Dryopteris  reticulata  (L.)  Urb. 

The  typical  form  of  this  is  West-Indian,  but  very  similar  forms  are  found  in 
Central-America.     In  Brazil  the  species  scarcely  occurs. 

275.    Dryopteris  sorbifolia  (Jacq.)  Hieron.  Hedwigia  46:  350.  1907. 
Area:    Mexico  along  the  Andes  to  Peru. 

HiERONYMUs  refers  to  this  species  Meniscium  arborescens  Willd.  and  M.  Kapp- 
lerianum  Fée  and  he  regards  Phegopleris  mollis  Mett.  as  a  variety. 

276.    Meniscium  macrophyllum  Kze.  —  Bahia  and  Guiana. 

277.    Phegopteris  membranacea  Mett.  —  Peru,  Lechler  nr.  1785. 

35* 
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278.    Dryopteris  longifolia  (Fée)  Hieron.  Hedwigia  46:  351.  1907. 

Meniscium  longifoliiim  Fée,  Cr.  vase.  Brés.  1:  84  tab.  25  fig.  2  (an  Desv.  Prodr. 
223.  1827).    -   Brazil,  Glaziou  nr.  1747  (C)  and  several  other  specimens. 

This  is  not  very  near  D.  reticulata;  it  resembles  in  general  habit  D.  falcata, 
but  the  petioles  of  the  pinnæ  are  shorter  and  their  base  rounded  or  verj'  shortly 
cuneate,  the  main  difference  is,  however,  the  pubescence.  The  underside  is  finely 
pubescent  throughout  and  the  receptacle  is  rather  densely  setose.  By  this  last  cha- 
racter it  ditïers  from  all  species  mentioned  above  but  agrees  with  a  specimen 
from  Plateau  de  Goyaz,  Glaziou  nr.  22631  (C),  which  probably  belongs  to  an  un- 
described  species.  It  is  scarcely  different  from  D.  longifolia  in  pubescence,  in  shape 
of  pinnæ  it  resembles  closely  typical  D.  reticulata.  A  third  form,  also  from  Goyaz, 
Glaziou  nr.  22633  (C)  has  similarly  pilose  receptacles  but  long,  narrow  pinnæ  not 
unlike  those  of  D.  angustifolia. 

The  following  two  species  have  always  been  considered  good  species. 

279.    Dryopteris  angustifolia  (Willd.)  Urban. 
West-Indies,  Honduras,  Ecuador. 

280.   Dryopteris  serrata  (Cav.)  C.  Chr.  Ind.  291. 
Brazil,  Guiana,  Costa  Rica  — Ecuador. 

Unknown  to  me  are 
Meniscium  Salzmanni  Fée,  Gen.  223  —  Bahia. 

M.  chrysodioides  Fée,  Gen.  225  —   America  austr.,  coll.  Pamplin  55. 
M.  elongatum  Fée,  Cr.  vase.  Brés.  1:  83  tab.  25  fig.  1.  1869  -  Brazil,  Glaziou  1169. 
M.  sessilifolium  Pohl;  Fée,  I.e.  84  —  Brazil,  Pohl. 


Unknown  species  of  uncertain  position. 

The  descriptions  of  the  following  species  are  too  short  or  do  not  mention  such 
characters,  which  might  indicate  the  right  position  of  the  species  described  in  my 
classification. 

1.  Goniopteris  lucida  Fée  Gen.  253  —  Guadeloupe. 

2.  Phegopteris  ciliata  Fée,  Gen.  248  —  Cuba,  Linden  nr.  27Ü. 

3.  Aspidium  tenuiculum  Fée,  Gen.  292   —   Cuba  ?,  Linden  nr.  2. 

4.  Phegopteris  amplificata  Fée,  8  mém.  89  —   Mexico,  Schaffner  nr.  219. 

5.  Phegopteris  melanorachis  Fée,  8  mém.  91  —  Mexico,  Schaffner  nr.  238. 

Known  as  sterile  only;  probably  an  Alsophila. 

6.  Aspidium    cheiloplotium    Fée,    8    mém.    103    —    Mexico,    Schaffner    (nr.    499 
t.  FouRN.). 
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7.  Aspidiiim  Van  Heurckii  Fourn.  PI.  Mex.  1:  97  —  Mexico,  Bott.  nr.  1461  "'Differt 
a  præcedente  (A.  Kunzei  Fée  =  Dryopteris  cheilanthoides  var.  resinoso-foeiida) 
indusio  villoso"  ,  the  whole  "description". 


Additional  notes  to  §  1   Eudryopteris. 

(1)  Recentl.v  I  have  received  from  Dr.  H.  Ross,  Munich,  a  copy  of  his  paper:  Contributions 
à  la  flore  du  Mexique  i Société  scientifique  "Antonio  Alzate",  Mémoires  32.  1912),  wherein 
my  new  species  Dryopteris  Rossii,  mentioned  above  pag.  72,  is  described  on  pag.  179 
and  figured  on  plate  XII. 

(2)  To  §  Eudrijoptcris  belong  our  common  European  D.  spinulosa  with  its  subspecies  (//- 
lalata.  A  specimen  of  the  subspecies  was  collected  by  Mrs.  Valentine«  in  1909—1911  on 
the  Falkland  Islands.  The  specimen,  which  I  have  seen  (Kew),  is  so  exactly  like  our 
commonest  North-European  form,  that  I  am  nearly  convinced,  that  the  species  was 
introduced  into  the  far  Islands. 
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Names  of  accepted  species  in  italics.  An  asterisk  before  tlie  name  indicates  that  the  species  is 
illustrated  in  the  present  work  or  in  my  oflier  papers  on  American  Dryopteris.  In  the  following  list 
both  the  number  of  the  species  and  the  page  are  quoted.  The  names  without  reference  to  page  are 
synonyms,  which  are  to  be  found  in  my  earlier  papers.  Aspidium  lasiesthes  Kze,  f.  inst,  is  a  name 
not  found  in  the  present  work;  the  figure  84  below  indicates  that  the  name  is  a  synonym  of  species 
nr.  84  D.  oUgocarpa.  Under  this  species  we  find  (p.  i:i6)  a  reference  to  "Revision  nr.  r>",  where  the 
synonym  is  quoted. 


Nr.        Pag. 

Alsophila 

pilosa  Mart  et  Gal.        160     148 
Amauropelta 

Breutelii  Kze 149 

Aspidium 

abruptum  Kze 196     189 

abruptum  Mart.  etGal.  190     176 

achalense  Hieron 139 

agatolepis  Fée 6       Ii9 

albicaule  Fée 195 

Alfarii  Christ 85 

alsophilaceum  Kze.  .31       90 

amaurolepis  Fée 33       93 

anopterum  Kze 226     229 

apertum  Fée 8       71 

Arechavaletae  Hieron.  135 
argentinum  Hieron...     83 

asperulum   Vée 179     164 

asplenioides    f.     exin- 

dusiatum  Kuhn  ...   227     230 
asplenioides  varr.  por- 

toricense  et  subpin- 

nata  Kuhn  et  Christ  211     213 
athyrioldes     Mart,    et 

Gal 6       69 

atrorubens  Mett 119 

augescens  Link 193     182 

basilare  Fée 36       99 

Berteroanum  Fée  106  et  140 


Aspidium 

Biolleyi  Christ 248 

brachynevron  Fée  ...  13 

Breutelii  Mett 149 

Caesarianum  Christ.  .  236 

Capitainii  Fée 179 

caripense  Mett 34 

catacolobum  Kze 245 

caudatum     var.     con- 

tractum  Christ  ...  23 
cheiloplotium  Fée  .  .  . 

chrysocarpon  Fée.      .  3 

chrysolobum  Klf. ....  32 

coadunatum  Klf.  .  .    .  245 

coarctatum  Kze 65 

confluens  Fée     

consanguineum  Fée .  .  59 
conspersoides  Fée     .  . 

conspersum  Fée  198 

conspersum   Kze 190 

conterminum  Willd.  .  63 

costale  Mett 1 85 

crinitum  Mart,  et  Gal.  3 

ctenitis  Link 33 

Cumingianum  Kze.  .  206 

decrescens  Kze 169 

deltoideum  Fourn..  .  41 

deltoideum  Sw 178 

deversum  Kze 190 

diplazioides  Moritz  122 


I  Aspidium 

248          dissidens  Mett 218     222 

78          elatior  Fée 108 

eriocaulon  Fée 40     102 

238          eriosorum  Fée  136 

164          exsudans  Fourn 67 

95  —        v.  myriocar- 

244              pum  Fourn 154     147 

falciculatum  Raddi  .32       91 

Fendlcri  Eat 189     173 

272          Fischeri   Mett 156 

67          flaccidum  F'ourn  4       68 

91          Francoanum  Fourn.  207     209 

246          Fraseri  Mett 252     252 

frigidum  Christ 101 
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polgpodioides     Baddi) 

C.  Chr 205     198 

*praetervisa  (Kuhn)  O. 

Ktze 184     168 

prasina  (Bak.)  C.  Chr.  25 
prionites  (Kze.)  C.  Chr.  15 
prominula   (Clirist)  C. 

Chr 200     191 

pseudomontana 

(Hieron.j  C.  Chr.        135     144 

*pseudosancta  C.  Chr.     61     131 

,  ,  ,  ,,  ,    /232  234 

pseudotetracona    Urb.  ; 

1236  236 


Nr. 

Dryopteris 
pseudotetragona     var. 

foecunda  Ros. 236 

pseudothelypteris 

(Ros.    C.  Chr 135 

pseudo-totta  Christ  203 
'ptarmica     (Kze.l     O. 

Ktze 105 

pterifolia  Mett.  O.Ktze.  160 
pteroidea  Kl.)  C.  Chr.  163 
*pusi;Za:  Mett.) O.  Ktze.  54 
pyramidata    (Fée) 

Maxon 228 

radicans  Maxon 216 

recumbens  Ros 115 

re/racfa  (Fisch,  et  Mey.) 

O.  Ktze 231 

réfracta  Ros 235 

*re/'uZsensiKl.>C.  Chr.  30 
*RegnelUana  C.  Chr..  87 
rcp<ans(GmeI.)C.  Chr.  216 
reptans  subsp.  astero- 

thrix  C.  Chr 217 

resinofoetida  (Hk. I  O. 

Ktze 169 

reticulata  (L.)  Urb.  274 
retrorsa  (Sod.)  C.  Chr.  160 
retusa  (Sw.)  C.  Chr.  .  84 
rigescens  (Sod.)  C.  Chr. 

Rimbachii  Ros 75 

riograndensis   Lindm.) 

C.  Chr ;  .  .   235 

^riopardensis  Ros.  ...  64 
*rioverdensis  C  Chr..  88 
rivulariformis  Ros.  .  .  86 
* rivularioides  (Fée)  C. 

Chr 135 

Rojasii  Christ 

*Rolandii  C.  Chr...  261 
*roraimensis    Bak.l  C. 

Chr 111 

Rosenstockii  C.  Chr.      131 

Rossii  C.  Chr 8 

rotundata  (Willd.)   C. 

Chr 12 

'rudis  (Kze.)  C.  Chr.  154 
rufa  iPoir.)  C.  Chr..  .  71 
Ruiziana  (Kl.)  C.  Chr.  165 
rupestris  (Kl.l  C.  Chr.  124 
Rusbyi  C.  Chr 147 


Pag. 


237 


197 

140 
148 
152 
128 

231 
217 
141 

234 
236 
89 
137 
217 

221 


271 


156 
135 

236 
132 
137 
137 

144 
156 
258 

141 

144 

/  72 

\273 


147 
133 
152 

146 


227 


279 


Nr.      Pa«. 


ry  opteris 

rustica  (Fée)  C.  Chr. 

116 

141 

Saffordii  C.  Chr 

1 

66 

sagittata  (Sw.)  C.  Chr. 

215 

216 

*Sa/yini(Bak.)0.  Ktze. 

45 

106 

*sancta  (L.)  O.  Ktze. 

56 

130 

'sanctiformis    C.  Chr. 

57 

130 

*sancti-gabrieli     (Hk.) 

O.  Ktze 

27 

80 

*Santae       Catharinae 

Ros 

132 

144 

*scabra  (Pr.)    C.  Chr. 

236 

236 

*scaZarz's(Christ)C.Chr. 

144 

146 

* scalpturoides  (Fée)  C. 

Chr 

69 

133 

scariosa  Ros 

136 

144 

*Sc7ia//nen(Fée)C.Ghr. 

254 

254 

Schiffneri  C.  Chr 

237 

240 

*SchwacUeana    Christ  244 

243 

sclerophylla   (Kze.)  C. 

Chr 

218 

222 

*scolopendrioides    (L.) 

O.  Ktze 

210 

211 

scolopendrioides        C. 

Chr 

211 

213 

Sellowii  Hieron 

34 

95 

*semihastata  (Kze.)  O. 

Ktze 

221 

226 

*semilunata   (Sod.)   C. 

Chr 

151 

146 

*serra  (Sw.)    0.    Ktze. 

195 

186 

serrata  (Cav.)   C.  Chr. 

280 

272 

*serrulata  Sw.)  C.  Chr. 

225 

228 

*siambonensis(Bieron.) 

C.  Chr 

138 

145 

silviensis  Hieron 

68 

133 

simplicissima   (Christ) 

C.  Chr.    

79 

Siutenisii  (Kuhn)  Urb. 

218 

223 

Skinneri  i  Hk.)  0.  Ktze. 

208 

209 

Sloanei  iBak.)  0.  Ktze. 

196 

187 

sorbifoUa[Jacq.  Hieron 

275 

271 

soriloba  Christ 

34 

95 

*Sprengelii    (Klfi     O. 

Ktze. 

140 
106 

145 

Sprucei  (Bak.)  C.  Chr. 

140 

stenophylla   (Sod.)    C. 

Chr 

70 
86 

stenophylla  Ros 

137 

^Stierii  (Ros.)  C.  Chr. 

72 

133 

Nr.      Pag. 

Dryopteris 
stipularis     (Willd.) 

Maxon 190     176 

*straminea    (Bak.^    C. 

Chr 256     255 

strigifera  Hieron 158     148 

*strigilosa  Dav. 43     104 

struthiopteroides       C. 

Chr 141     145 

Stübelii  Hieron 173     159 

subcuneata    !Bak.)     O. 

Ktze 228     231 

subdeeussata    (Christ) 

C.  Chr 154     147 

subfusca  (Bak.)C.Chr.  183  167 
subglabra(Sod.;C.Chr.  52  111 
subintegra  Sod.lC.Chr.  207  209 
submarginalisiL.  et  F.) 

C.  Chr 34       95 

*subobliquata  (Hk.)  O. 

Ktze 28       81 

*supina  (Sod.)  C.  Chr.  107  141 
supina    var.     Biolleyi 

C.  Chr 169     154 

supralineata  Ros 181     166 

supranitens  Christ.  .  77  135 
sylvicola  (Bak.)C.Chr.  17  77 
*tablana    (Christ)     C. 

Chr 74     134 

*tablaziensis  Christ.  .  78  136 
tarapotensis   (Bak.i    C. 

Chr 51     110 

tenebrica    (Jenm.)    C. 

Chr. 215     217 

tenerrima  (Fée)  Ros.      108     141 

tenuifülia  C.  Chr 31       90 

tetragona  (Sw  )  Urb..  262  260 
*Thomsonii  Jenm.)  C. 

Chr 173     159 

tijuccana    (Raddi)    C. 

Chr 14 

Tonduzü    (Christ)     C. 

Chr 42     103 

trenmla  Christ 137     144 

tricholepis     (Bak.)    C. 

Chr 46     107 

trichophora    (Fée)    0. 

Ktze 179     164 

*tristis  (Kze.  O.  Ktze.  249  249 
Tuerckheimii      (Donn. 

Smith)  C.  Chr 197     189 


Nr.  Pag. 

Dryopteris 

Ulei  ;Chrlsti  C.  Chr..      15  76 

ulvensis  Hieron 9  72 

Urbani  (Sod.)  C.   Chr.  262 

*urens  Ros 199  190 

*usi/a<a(Jenm.!C.Chr.  233  234 

itta/iagensis  Hieron.       112  141 
* valdepilosa  (Bak.)   C. 

Chr 186  169 

*  varians  (Vée)  O.  Ktze.     26  79 

velata  (Kze.)  O.    Ktze.  103  140 

vellea  (Willd.)  O.  Ktze.     39  101 
*üenusta     (Hew.)      O. 

Ktze 234  235 

*vwipara    (Raddi)    C. 

Chr 255  254 

'Warmingii  C.  Chr.  .   223  227 

Wolfii  Hieron 73 

Wrightii     (Mett.)      O. 

Ktze 177  163 

*gungensis    Christ   et 

Ros 49  109 

Eudryopteris  (subgenus)  64 

Eugoniopteris(section)  200 

Glaphyropteris       (sub- 
genus 5i 157 

Ooniopteris      (subgenus 

9) 198 

Goniopteris 

abbreviata  Pr. 188  171 

affinis  Fée 211  213 

asterothrix  Fée 217  221 

bahiensis  Fée 226  229 

cheilocarpa  Fée 201  193 

ferax  Fée 211  213 

gracilisMooreetHouIst.211  214 

guadalupensis  Fée  .    .   262  261 

hastata  Fée   .     226  et  227  229 

leptocladia  Fée 227  230 

lucida  Fée 272 

macroeladia  Fée 268 

mollis  Fée 267  267 

piatypes  Fée 255  255 

pyramidata  Fée 228  231 

quadrangularis  Fée    .   263  263 

Rivoirei  Fée 265  265 

rostrata  Fée 188  171 

strigosa  Fée 210  212 

tenera  Fée 216  219 

36* 


280 


228 


Nr.  Pas. 

Gymnogramraa 

asplenioides  Sw 105 

consimilis  Fée 125 

diplazioides  Desv.  .  .  .  124 

expansa  Fée   162  151 

gracilis  Hew 126 

Linkiana  Kze 124 

raicrocarpon  Fée  ....  175  160 

oppositans  Fée 124 

patula  Fée 162  151 

pilosa  Mart.  et  Gal..  203  196 

polypodioides  Link    .  124  198 

polypodioides  Spr. . .  .  205 

procurrens  Fée 203  197 

rupestris  Kze 124 

Stieiii  Ros 72 

villosa  Link 204  197 

Lastrca  (subgenus  4).  .  113 
Lastrea 

aspidioides  Pr 31  90 

Cumingiana  Pr 156 

distans  Brack 33  93 

grossa  Pr 169  153 

indecora  Liebm 7  70 

Kohautiana  Pr 190  176 

Leiboldiana  Pr 67  132 

mejicana  Liebm 11  73 

monosora  Pr 237  238 

Poiteana  Bory 265  265 

polystichoides  Pr 8  71 

Pöppigiana  Pr 221  226 

scabra  Pr 236  236 

scabriuscula  Pr 190  176 

tenuifolia  Pr 34  96 

Leptogramma      (subge- 
nus 8)  196 

Menisciam       (subgenus 

10; 268 

Meniscium 

Andreaiiuin  Sod 269  270 

arborescens  Willd....  275 

chrosodioides  Fée.  .  . .  272 

elongatum  Fée 272 

falcatum  Liebm 271  270 

giganteum  Mett 273  271 

Jungersenii  Fée 271  270 

Kapplerianum  Fée...  275  271 

longifolium  Fée 277  272 

macrophyllnm  Kze..  .  276  271 


:  Meniscium 
opacum   Bak..  .  . 
Salzmanni  Fée  . 
sessilifolium  Fée. 


Nr.      Pag. 


Nephrodiu  m 

albescens  Desv. 

alsophilaceum  Bak.  . 
amphioxj'pteris  Sod. 

asplenioides  Bak 

asplenioides        subsp. 

reptans  Jenm 

asplenioides        subsp. 
sclerophyllum  Jenra. 

atomiferum  Sod 

aureo-vestitum  Hook. 
aureo  viridum  Jenm. 
basiattenuatum  Jenm. 
bermudianum  Bak.  .  . 
bibrachiatum  Jenm..  , 
brachyodon  Jenm.  .  .  . 
brachj'odon  Sod.  .... 
brachypodum  Bak.  .  . 

brachypus  Sod 

calcareum  Jenm 

CaSadasii  Sod 

Caribaeum  Jenm 

caripense  Hk 

caucaense  Hieron  .... 

cinereum  Sod 

clypeolutatum  Desv. 

conforme  Sod 

connexum  Kuhn 
conspersum  Schrad    . 

corazonense  Bak 

costale  Bak 

crassipes  Sod 

crenulaeum  Jenm.  .  .  . 

crinitum  Sod 

Cumingianum    J.  Sm. 

decrescens  Bak 

dene.\um  Pr 

deflexum  J.  Sm 

dejectum  Jenm 

deversum  Ros 

devolvens  Bak. 

diplazioides  Hook.    . 

dissidens  Hook 

dissimile  Schrad 

Eggersii  Hieron 

elegantulum  Sod.  ... 


20 

78 

272 

272 

190 

176 

31 

90 

63 

218 

223 

216     217 


219 

224 

169 

154 

39 

101 

262 

263 

156 

220 

225 

217 

222 

188 

171 

252 

252 

55 

128 

76 

135 

233 

235 

171 

67 

132 

34 

95 

101 

156 

179 

164 

143 

145 

202 

195 

190 

176 

150 

185 

169 

106 

140 

156 

34 

97 

206 

208 

169 

79 

230 

232 

188 

171 

190 

179 

245 

246 

122 

218 

223 

190 

176 

238 

240 
156 

Nr.  Pag. 

Nephrodi  um 

eriocaulon  Bak 40  102 

equitans  Christ 240  241 

Fendleri  Hook 189  173 

Fendleri  var.  paucipin- 

natum  Donn.  Smith  251  252 

firmum  Bak 129 

Fournieri  Bak 4  68 

Fraseri  Bak 252  252 

Gardnerianum  Bak...  181  166 

Grayii  Jenm 188  172 

guadalupense  Fée. . . .  248  248 

Harrisoni  Bak 207  209 

Holmei  Bak 179  164 

Imra3'anum  Hook.  .  .  12  76 

inaequale  Schrad  ...  245  246 

incisum  Bak 210  211 

insigne  Bak 187  170 

jamaicense  Bak 218  223 

Jamesoni  Hook 222  227 

Jenmani  Bak 106  140 

Jiirgensii  Ros 133 

Karwinskj'anum   Bak.     11 

Kaulfussii  Hook 84 

Kunzeanum  Hook. ..  .  196  189 

Lagerheimii  Sod 34  98 

lanceolatum  Bak 46  106 

lasiopteris  Sod 154 

Leprieurii  Hook 183  167 

Levyi  Bak 209  211 

Lindeni  Bak 44  105 

lonchodes  Hook 180  165 

longicaule  Bak.  ....  58  130 

longipilosum  Sod.  .  .  156 

lustratum  Hieron.  ...  80 

macradenium  Sod.   .  .  172 

macrotis  Hook 224  228 

macrourum  Schott.    .  190  176 

mexicanum  Pr 4  68 

microsorum  Hook.  .  .  50  109 

negligens  Jenm 131 

nemorale  Sod 268 

nigrovenium  Christ  41  102 

nimbatum  Jenni.      .  .  116 

nitidulum  Bak 226  229 

Nockianum  Jenm.  .  .  89 

oppositum   Fée 195 

pachyrachis  Bak 106 

paludosum  Liebm...  201  193 

panamensis  Pr 67 

patens  Jenm 192  180 


229 


281 


Nephrodium 

patulura  Bak 8 

paucijugura  Jenm.  .  .  .  196 

Peripae  Sod 212  214 

piloso-hispidum  Hook.  160  148 

pol3'trichum  Schrad.  .  190  176 

praetervisum  Bak.    .  .  184  168 

pseudo-thelypterisRos.  135 

puberulum   Bak 193  184 

quadrangulare  Fée.  .  .  200  191 

Raddianum  Hook.    .  .  36  99 

ramentaceum  Bak..    .  40  102 

,      .        u     .     •  /231  234 

reiractum  Hook ; 

I  23.=;  236 

resinoso-foetidum 

Hook 169  153 

retrorsura  Sod 160 

rigescens  Sod 156 

rigidulum  Bak 69 

Salvini  Bak 45  106 

Sancti-Gabrieli  Bak.  .27  80 

Schaffneri  Fée 254  254 

schizotis  Hook. 190  176 

scolopendrioidesHook.  211  213 

semihastatum  Hook.  221 

semilunatum  Sod.  .    .  151  146 

serra  Desv 195  186 

serrulatura  Jenm 225  228 

Sherringii   Jenni.  .  140  145 

Skinneri   Moore 208  209 

Sloanei  Bak 196  187 

sphaerocarpum   Hook.  6  69 

Spiengelii  Hook 140 

—  var.  persicinum 

Jenm 169  154 

Sprucei  Bak 106  140 

squamigerum  Ros. .    .  33  93 

stenophyllum  Bak.    .  207  209 

stenophyllum  Sod.   .  .  70 

stenopteris  Eat 210  211 

stipulare  Jenm 190  176 

stramineum  Sod 106  140 

strigosum  Jenm 210  212 

sulicuneatum  Bak.  .  228  231 

subfuscum  Bak 183  167 

subglabrum  Sod 52  111 

subintegrura  Sod 207  209 

subobliquatum  Bak.  28  81 

subovatum  Jenm 228  231 

supinum  Sod 107 

tarapotense  Hook.    .  .  34  98 


Nr.      Pag. 

Nephrodium 

tenebricum  Jenm.  .  .  215     217 

tetragonum  Pr 154     148 

,  ,                        ,,  (232  234 

tetragonum  auctt.  ...  I 

*  I  236  236 

tetragonum  Sod 238     240 

tricholepis  Bak 46     107 

trichophorum  ISak. .    .  179     164 

triste  Hook 249     249 

Tuerckheimii       Donn. 

Smith 197     189 

unitum  Bak 201     193 

usitatum  Jenm 233     234 

valdepilosum  Bak. .  .  .  186     169 

varians  Fée 26       79 

velleum  Desv. 39 

venustum  Moore 234     235 

vestitum  Bak 36       99 

Wrightii   Hook 177     163 

Peltochlaena(section)  74 

nephrodiiformis    Fée.  81 

Pliegopteris 

abbreviata  Mett 188     171 

adenoehrysa  Fée 70 

amplificata  Fée 272 

Andreana  Christ 272     270 

aspidioides  Mett 104 

asterothrix  Mett 217     221 

Blanchetiana  Fée 112 

blanda  Fée 73     133 

brachyodus  Mett 188     172 

brevinervis  Fée 15 

caespitosa  Fourn 73     133 

ciliata  Fée 272 

cordata  Fée 214     216 

crenata  Mett 265     265 

ctenoides  Fée 154 

deHexa  Mett 79 

delicatula  Fée 60 

denticulata  Fée 15 

diplazioides  Mett 124 

Duchassaigniana  Fée.  124 

elongata  Fourn 70 

falcata  Mett 271     270 

fluminensis  Fée 112 

Germaniana  Fée  ...  117 

gracilis  Mett 126 

honesta  Mett 48     108 

hydrophila  Fée 81     136 

laevigata  Mett 96 


Nr. 
Phegopteris 

leptoptera  Fée 

Linkiana  Mett 124 

melanorachis   Fée.  .    . 

membranacea  Mett...  277 

mollis  Mett 275 

nicaraguensis  Fourn. .  250 

obliterata  Mett 259 

Oreopteridastrum  Fée  34 

Plumieri  J.  Sm 188 

pteroidea  Mett 163 

refulgens  Mett 30 

rustica  Fée 116 

scalpturoides  Fée    ...  69 

Seemanni  J.  Sm 188 

tenella  Fée 56 

tenuis  Fée 14 


156 

272 
271 
271 
250 
257 

96 
171 
152 

89 


172 


tricholepis  Fée 

30 

89 

Ulei  Christ 

15 

76 

oly  podium 

alloëopterum  Kze.  .  ,  . 

19 

androgynum  Poir.  .  . 

262 

260 

arcuatum  Poir 

190 

176 

aspidioides  Pr 

31 

90 

asplenioides  Sw 

219 

224 

Balbisii  Spr 

56 

biseriale  Bak 

(51 
I  52 

110 
111 

brachyodus  Kze.     . 

188 

172 

caespitosum  Bak 

73 

133 

camporuni  Lindm.     . 

135 

caripense  H.  B.  Willd 

34 

97 

Carrii  Bak 

13 

caudatum  Raddi.  .    . 

21 

ciliatum  Pr 

32 

91 

coalescens  Bak 

19 

77 

concinnum  Willd.  .  .  . 

70 

consanguineum  Kl.  .  . 

84 

crenatum  Sw 

265 

265 

crenatum  Hook 

267 

267 

Crossii  Bak 

97 

138 

ctenoides  Jenm 

154 

cubanum  Bak 

214 

216 

decussatum  L 

175 

159 

decussatum  Sod 

176 

161 

deflexum  Klf. 

36 

99 

deltoideum  Sw 

178 

164 

demeraranum  Bak   .  . 

120 

dentatum  Bak 

22 

78 

distans  Klf 

32 

91 

282 


230 


Nr.  Pa(i. 

Poly  podium 

diversifolium  Sw 255  254 

domingense  Spr 211  213 

euchlorum  Sod 161  150 

falciculaturn  Liebm.  .  32  91 

faucium  Liebm 259  257 

fibrillosum  15al< 48  108 

flavopunctatum  Klf. ..  12 

Ghiesbreghtii  Linden.  267  267 

glanduliferum  Liebm.  5  69 

glandulosum  Desv...  188  171 

gracilentum  Jenra. .  .  .  133 

grammicum  Spr 175  159 

guadalupense    Wilistr.  211  213 

hastœfolium  Sw 215  216 

hastatum  Sw 215  216 

Hemsleyanum  Bak.  .  .  47  107 

heteroclitum  Desv.  .  .  126 

heterophlebium  Bak..  19  77 

Iionestum  Kze 48  108 

liydrophilum  Bak 81  136 

ichtiosmum  Sod 22 

imbricatum   Liebm...  262  260 

incisum  Sw 210  211 

invisum  Sw 196  187 

Lechleri  Bak 96 

lepigcrum  Schrad.  ...  36  99 

litigiosiim  Liebm.  ...  67 

longicaudatum  Liebm.  18 

r,unanianum  Hew.   .  .  225  228 

macrophyllum  Hook. .  24 

megalodus  Schkuhr.  .  263  263 

meniscioides  Liebm.  .  266  266 

Michaelis  Bak 17 

molle  Jaeq 200  191 

molllculum  Kze 70 

monosorum  Pr 237  238 

nephiodioides  Kl 16 

nervosum  Kl 153 

nigrescentium  Jenm.  260  258 

nitens  Desv 123  142 

obliteratum  Sw 259  257 

oligocarpum  Willd.    .  84 

oligophlebium  Bak.  .19  77 

oligosorum  Kl 84,  85 

oppositum  Vahl 63 

patens  Sw 190  176 

Pavonianum  Kl 130 

pennatum   Poir 263  263 

Percivalii  Jenm 175  160 

platylobum  Bak 51  110 


Nr.      Pag. 

Polypodium 

Plumieri  Desv 63 

praelongum  Poir 210     211 

prasinum  Hak 25       79 

prionites  Kze 15 

proliferum  Klf. 255     254 

pteroideum  Kl 163     152 

pubescens  Raddi  ....     84 
punctatum  Spruce ...     25       79 
refractura     Fisch,     et 

Mey 231     234 

refulgens  Kl 30       89 

repandum  Sw 216     217 

repens  Sw 216     217 

reptans  Gmel 216     217 

retusum  Sw 84 

riograndense  Lindm. .  235  236 
rivulorum  Baddi  ....     63 

roraimense  Bak Ill 

rotundatum  Willd.  .        12 
rotundatum    Bak.    Fl. 

bras 15 

rotundatum  Hook...      51     110 

rude  Kze 154 

ruffum  Poir 71     133 

Ruizianum  Kl 165     152 

rusticum  Bak 116 

sagittatum  Sw 215     216 

salicifolium  Hook 256     255 

Sancti  Gabrieli   Hook.     27       80 

saxicola  Sw 105 

scabrum  Pr 236     236 

scolopendrioides  L.  sp. 

ed.  1 210     211 

scolopendrioides  L.  sp. 

ed.  II.,  Sw 211     213 

serra  Sw 195     186 

serrulatum  Sw 225     228 

Smithianum  Hew.  .  225  228 
stramineum  Hook.  .  .  256  255 
subincisum    Mart.    et. 

Gal 43     105 

subintegrum  Bak.  ...  207  209 
submarginale  L.  et  F.  34  95 
subobliquatum  Hk.  28       81 

subtetragonum  Lk.    .   262     260 

sylvicolum  Bak 17       77 

tarapotense  Bak 51     110 

tetragonum  Sw.  262     260 

tetragonum     var.    in- 

completura    Lindm.  236     237 


Nr.      Pag. 

Polypodium 

Thomsonii  Jenm 173 

tijuccanum  Raddi  14 

triste  Kze 249     249 

Urbani  Sod 268 

velutinum  Sod 175     160 

vestitum  Raddi 35       99 

viviparum  Raddi  ....  255     254 

Polystichum 
abbreviatum  (Schrad.) 

Pr 82 

cystopteroides  Nees .         6       69 

Steiropteris  (subgenus  6)  161 

Sti^niatopteris     (subge- 
nus 2) 73 

Stigmatopteris 
*alloëoptera  (Kze.)   0. 

Chr 19       77 

*Carrii  (Bak.)  C.  Chr.  13  76 
"caudata    (Raddi)    C. 

Ohr 21       78 

*contracta  (Christ)  C. 

Chr 23       78 

*ichtiosma     (Sod.)    C. 

Chr 22       78 

*Zon3icauda/a(Liebm.) 

C.  Chr 18       77 

'Michaelis     (Bak.)     C. 

Chr 17       77 

"nephrodioides  (Kl.)  C. 

Chr 16       76 

opaca  (Bak.  j  C.  Chr. .  20  78 
*pellucido-punctata  C . 

Chr 24       78 

prasina  (Bak.)  C.  Chr.  25  79 
*prioni7es  (Kze.)C.Chr.  15  76 
'^rotundata  (Willd.)  C. 

Chr 12        76 

■tijuccana  (Raddi)    C. 

Chr 14       76 


T  e  c  t  a  r  i  a 
cinamomea  Cav. 

Woodsia 
pubescens  Spr.  . 


6       69 
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Introduction. 


La  méthode  classique  d'EuLER'),  suivie  dans  l'étude  des  nombres  de  Bernoulli, 

des  coefficients  des  tangentes  et  des  nombres  d'EuLER   ou  coefficients  des  sécantes, 

est  fondée   sur   les  séries   de   puissances   obtenues   pour  les  fonctions   méromorphes 

élémentaires 

^  1  ,  ce  1  x  2 

(1)  tga;, COtx,       —. ,       ,       Y -,       :;— ; 

^^  °     '     X  smx       COS  X       l — e-^      1  +  e--^ 

combinées  avec  les  propriétés  fondamentales  de  ces  fonctions  et  avec  les  séries  de 
puissances  toujours  convergentes  obtenues  pour  les  fonctions  entières 

(2)  sin  X' ,     cosx,     e~^. 

Or,  désignons  par  «  un  nombre  complexe  quelconque,  puis  combinons  les 
séries  (1)  avec  celles  obtenues  pour  les  puissances 

(3)  (!!!£)•.    (cos«,-.     (1^7.     (1+1- 

nous  verrons  que  les  formules  classiques,  concernant  les  nombres  susdits,  ne  sont 
que  des  représentants  isolés  d'une  infinité  de  formules  de  ce  genre. 

L'illustre  Göpel"),  déjà  en  1843,  a  remarqué  de  telles  généralisations  des  for- 
mules classiques,  et  il  ajoute: 

Da  man  sich  dem  Obigen  zufolge  Recursions  for  mein  in  belie- 
biger Menge  verschaffen  kann,  so  möchte  es  nicht  von  grosser 
Erheblichkeit  sein,  deren  neue  aufzusuchen;  es  gelänge  denn  eine 
solche  aufzufinden,  die  einen  lieferen  Blick  in  den  Bau  dieser 
Zahlen   ver  stattete. 


>)  Opuscula  analytica,  t.  II,  p.  257  —  274;  Saint-Petersbourg  1785.  Voir,  pour  des  recherches  ulté- 
rieures d'autres  géomètres,  la  belle  Monographie  de  M.  Louis  Saalschütz:  Vorlesungen  über  die  Ber- 
noullischen  Zahlen.   Berlin  1893. 

-)  Archiv  de  Grunert,  t.  3,  p.  65;  1843. 

37* 
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Celte  réserve  de  Göpel,  dans  ses  remarques  relatives  à  une  Note  de  Schlö- 
MiLCH  '),  est  très  intéressante;  car  Hermite^)  et  Stern')  ont  appliqué,  précisément 
de  la  manière  indiquée  par  Göpel,  les  formules  récursives  de  Moivre  et  de  Jacobi 
pour  les  nombres  de  Bernoulli. 

De  plus,  il  faut  ajouter  que  des  formules  récursives,  d'une  forme  très  bizarre 
nous  le  verrons,  sont  très  utiles  et  dans  la  théorie  des  nombres  en  question  et 
dans  la  théorie  des  nombres  en  général.  C'est-à-dire  qu'il  est  impossible  de  con- 
damner dès  à  présent  comme  étant  sans  valeur  une  telle  formule  recursive. 

Quant  à  la  méthode  classique  que  nous  venons  de  mentionner,  nous  remarquons 
expressément,  qu'il  nous  semble  peu  naturel  et  peu  systématique  de  fonder  l'étude 
des  nombres  rationnels  en  question  sur  des  éléments  purement  transcendants.  De 
plus,  une  théorie  élémentaire  et  directe  est  beaucoup  plus  simple  et  générale  que 
la  méthode  classique. 

On  pourrait  dire  que  les  résultats  classiques  concernant  les  nombres  J3„,  r„ 
et  E„  sont  trouvés  par  hasard,  sans  méthodes  générales  et  systématiques. 

En  effet,  on  sait  que  des  formules  très  analogues  sont  trouvées  séparément 
et  par  des  considérations  très  différentes,  tandis  que  de  telles  formules  sont  en 
réalité  des  cas  particuliers  d'une  même  formule  générale,  comme  nous  le  verrons 
plusieurs  fois  dans  les  pages  suivantes. 

Comme  un  exemple  caractéristique  de  ce  genre,  nous  prenons  les  fornmles 
récursives  incomplètes,  déduites  dans  le  chapitre  IV  à  l'aide  d'un  seul  polynôme 
entier.  De  cette  manière  nous  obtenons  d'un  seul  coup  toutes  les  formules  connues 
de  ce  genre  et  un  grand  nombre  d'autres. 

Pour  citer  un  autre  exemple,  nous  remarquons  que  les  formules  récursives 
générales  contenues  dans  les  paragraphes  11,  12  et  13,  savoir  les  formules  d'EuLER 
et  de  Bernoulli  concernant  des  sommes  de  puissances  numériques,  nous  donnent 
comme  des  cas  particuliers  un  nombre  de  formules  classiques  déduites  séparément 
et  par  des  considérations  très  différentes. 

Remarquons  en  passant  que  les  formules  de  Bernoulli  et  d'EuLER  ne  sont 
que  des  cas  particuliers  des  deux  équations  aux  différences  finies  qui  figurent  dans 
nos  définitions  de  f„(.r)  et  /n(^')- 

On  sait  que  la  méthode  développée  dans  le  paragraphe  7  est  très  connue  — 
pour  des  valeurs  entières  de  la  variable  x. 

La  méthode  du  paragraphe  'J,  nouvelle  peut-être,  est  essentielle  dans  la  théorie 
des  nombres  ß„,  T«  et  E,,. 

En  effet,  nous  déduisons  à  l'aide  d'une  formule  recursive,  d'une  certaine  forme 
très  générale,  pour  les  ß„  ou  les  T,,  une  identité  aigébri([ue  contenant  une  variable 
complexe,   identité   qui   est   une   conséquence   immédiate   de   la  formule   numérique 


')  Archiv  de  Grunert,  t.  3,  p.  9     18;  1843. 
■^)  Journal  de  Grelle,  t.  81,  p.  93-95;  1876. 
3)  Ibid.  t.  84,  p.  267     269;  1878. 
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susdite.  De  cette  manière  nous  pouvons  traiter,  en  même  temps,  les  trois  groupes 
de  nombres  ß„,  Tn  et  £„. 

Remarquons  que  les  formules  très  générales  et  très  remarquables  de  M.  Hauss- 
ner')  sont  de  la  forme  susdite-)  et  que  la  plupart  des  formules  récursives  connues 
ont  la  même  propriété. 

Dans  un  Mémoire  récent^)  j'ai  étudié  les  suites  harmoniques  comme  des 
généralisations  des  suites  formées  des  f„(x)  et  des  ^n  <•>-■),  niais  sans  appliquer  aux 
nombres  ß„,   Tn  et  /?„  les  résultats  généraux  ainsi  obtenus. 

Une  telle  application  est  le  but  principal  du  présent  Mémoire,  tandis  que 
je  me  réserve  de  revenir,  à  une  autre  occasion,  sur  les  applications  des  résultats 
ainsi  trouvés  à  la  formule  sommatoire  d'EuLEK  et  Maclaurin  et  à  la  théorie 
des  nombres. 

On  voit  que  ma  méthode  est  entièrement  élémentaire,  parce  qu'elle  n'e.xige 
que  la  formule  binomiale  d'un  exposant  positif  entier  et,  ce  qui  est  la  même  chose, 
la  formule  de  Taylor  pour  un  polynôme  entier. 

Quant  aux  résultats  ainsi  obtenus,  ils  me  semblent  exiger  une  révision  pro- 
fonde de  toute  notre  connaissance  relative  aux  nombres  de  Bernoulli.  On  peut 
comparer  encore  notre  généralisation  du  théorème  de  Lipschitz. 

J'ai  ajouté  la  Table  des  simples  formules  récursives  pour  la  clarté  du  texte. 
La  Table  ne  contient  que  des  formules  de  la  forme  la  plus  simple,  et  il  faut 
remarquer  que  la  plupart  de  ces  formules  sont  obtenues  en  donnant,  dans  des 
formules  beaucoup  plus  générales,  des  valeurs  particulières  à  un  paramètre. 

Or,  les  formules  de  la  Table  étant  aussi  simples  que  leurs  représentants  épars 
connus  et  classiques,  il  est  évident  que  ces  formules  classiques  sont  trouvées  par 
hasard,  sans  méthodes  systématiques  et  générales. 

J'indique  par  un  astérisque  ajouté  au  numéro,  que  je  me  rapelle  avoir  vu 
autrefois  la  formule  recursive  en  question;  cependant  je  ne  peux  pas  prétendre  que 
ces  indications  soient  complètes. 


')  Göttinger  Nachrichten  1893,  p.  777-809. 

■-)  J'ai  réussi  à  généraliser,  par  la  méthode  susdite,  les  formules  de  M.  Haussnek  ()ui  se  présentent 
comme  des  réprésentants  isolés  d'une  grande  classe  de  formules  de  ce  genre.  Le  Mémoire  en  question 
paraîtra  dans  les  Berichte  der  kgl.  sächsischen  Gesellschaft  der  Wissenschaften  zu  Leipzig. 

^)  Le  Mémoire  paraîtra  dans  les  Annales  de  l'Ecole  Normale. 

Copenhague,  le  29  septembre   1912. 

Niels  Nielsen. 
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CHAPITRE   1. 
Les  fonctions  de  Bernoulli  et  d'Euler. 


§  1.   Remarques  sur  les  suites  harmoniques. 

Nous  désignons  comme  suite  harmonique  une  suile  illimitée  de  poly- 
nômes entiers 

(1)  foix),   fli^),   f2(x),    ••••>   fn(x),    ■■■■ 

qui  satisfont  aux  deux  conditions  suivantes: 

1"  /hÛ^')  est  toujours  du  degré  n  par  rapport  à  x. 
2"  Su p|i osons   ;j2il,nousauronsconstamment 

(2)  fn'ix)    =    fn^iix). 

Désignons  par 

(3)  ao,  Ol,  a,, ,  a„, 

une  suite  illimitée  quelconque,  telle  que  \ag\  >  0,  puis  posons  pour  /i  >^0 

il  est  évident  que  les  polynômes  /"„(.-c)  ainsi  définis  forment  une  suite  harmonique. 

Inversement,  on  voit  sur-le-champ  que  les  éléments  d'une  suite  harmonique 
quelconque  se  présentent  sous  la  forme  (4),  où  Oj  dépend  seulement  de  son  indice 
s,  de  sorte  que  les  as  forment  une  suite  ordinaire. 

Supposons  que  les  éléments  de  la  suite  harmonique  (1)  se  déterminent  à  l'aide 
des  expressions  (4),  nous  disons  que  la  suite  (3)  est  la  base  de  la  suite  harmo- 
nique (1),  propriété  que  nous  désignons  par  le  symbole 

(5)  [faix),  a„]; 
de  plus,  nous  désignons  par  l'autre  symbole 

(6)  [an] 

la  base  de  la  suite  harmonique  (5),  savoir  la  suite  ordinaire  (3). 

On  sait  que  M.  Appell')  a  étudié,  le  premier  à  un  point  de  vue  systématique, 
les  suites  harmoniques.  Dans  mon  Mémoire  susdit  j'ai  donné  d'autres  propriétés 
des  suites  harmoniques. 

Nous  nous  bornerons  à  indiquer  ici  les  deux  théorèmes  suivants,  qui  sont 
évidents  du  reste; 

I.  Pour  un  élément  quelconque  de  la  suite  harmonique  (1)  nous 
aurons  la  série  de  Taylor  ^^^ 

(7)  fn{X  +  h)    =^'^\-fn     six). 

s  =  Il 

')  Annales  de  l'École  Normale  (2)  t.  !>,  p.  119—144;   1880. 
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II.    Les  deux  suites  harmoniques   [/"„ (x),  a,,]  e t  [gr„ (x),  ft„]   sont  iden- 
tiques, pourvu  que  nous  ayons  pour  tous  les  n 
(8)  /-„(O)  =  3„(0). 

En  effet,  la  formule  (8)  donnera  a„  =  i»„. 

§  2.   Les  fonctions  de  Bernoulli. 
Nous  définissons  la  suite  des  polynômes  de  Bernoulli 

(1)  ^oW.  <fA^^)-  ^2(^))  •••»  f/ila-'),  ... 

comme  la  suite  harmonique,   dont  les  éléments  satisfont,   pour  n  ^1,   à  l'équation 
aux  différences  finies 

(2)  <pn{x)  —  ^n(X—l)    =    („_i|i- 

Démontrons  tout  d'abord  que  les  équations  (2)  déterminent  parfaitement  la 
base  [«„]  de  la  suite  harmonique  (1). 

A  cet  effet,  il  est  évident  qu'un  polynôme  entier  quelconque  qui  satisfera  à 
l'équation  (2)  est  précisément  du  degré  n  par  rapport  à  x.  Ordonnons  ensuite,  à 
l'aide  de  la  formule  binomiale,  selon  des  puissances  ascendantes  de  x  le  polynôme 
f„{x — 1),  puis  cherchons,  au  premier  membre  de  (2),  le  coefficient  de  la  puissance 
j-n— p  — 1^  nous  aurons: 

s  =  0 

c'est-à-dire  que  la  base  [«„]  susdite  est  déterminée. 
Nous  aurons  par  exemple 

(4)  «0  =  1 ,     «1  =y,     a,  =  Y2'     «3  =  0. 

Cela  posé,  nous  aurons  immédiatement  le  théorème  suivant: 
I,     Désignons  par  K  une  constante  arbitraire,  le  polynôme  le  plus 
général  qui   satisfait   à  léquation   aux   différences  finies 

s  =  11—1 

(5)  fix)  -  f{x-l)  =  y'a»,  .s-  a-"-»-  1 ,     n^l 

s  =  0 

se  présente  SOUS  la  forme 

s  =  n— 1  "" 

(6)  fix)  =  K+^a„,sin-s-l)\        f,„ix). 

s  =  0 

Ce  théorème  établi,  il  est  très  facile  de  démontrer  cet  autre,  essentiel  dans 
nos  recherches  suivantes  : 

II.  Soit  [fnix),  On]  une  suite  harmonique  quelconque,  il  existe  une 
autre  suite  harmonique  parfaitement  déterminée  [F„(.i'),  A,,],  telle  que 
nous  aurons  pour  n^^l  constamment 

(7)  Fnix)  -  F„(a— 1)  =  /„_,(a-)  ; 


'^(-l)»«p-,  _  Q 
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car  nous  aurons  pour  tous  les  n: 

s  =  11 

(8)  F„(x)  =\^as<pn-s{x). 

s  =  u 

En  effet,  la  formule  (6)  donnera  pour  n  >  0: 

^n+lU')   =    ^^^    (Is^n-s+lix)  , 
s  =0 

de  sorte  que  nous  obtenons,  en  difFérentianl  par  rapport  à  x,  précisément  la  for- 
mule (8). 

Cela  posé,  il  est  très  facile  de  discuter  la  base  [«„]  des  fonctions  de  Bernoulli, 
définie  par  les  équations  (3). 

A  cel  effet,  nous  étudions  la  suite  harmonique  dont  les  éléments  sont  les 
polynômes 

(9)  fn  (x)  =  {X  +  1)  <pn-i  ix)  -  (n  - 1)  5r„  (x) ,     f,  (x)  =  1  ; 
nous  trouvons,  après  un  simple  calcul  direct: 

s  =  »  — 1 
fn{x)-f„{x—\)    =    <fn-Åx)    =^     (n-S~\Y\   ' 


=  u 


de  sorte  que  le  théorème  II  donnera,  en  vertu  de  (4): 


s  =  Il 


(10)  {x  +  \)<pn-\{x)    =    nfn(.x)['\    as<pn-s{x). 


s  =1 


Cherchons   ensuite,   dans  les  deux  membres  de   (10),   le  coefficient  de  la  puis- 
sance x'^^P,  nous  aurons  pour  p^l: 

nap       ,     \^  UsUp-s    _  ap ,      «p-i 


("-/>)!    '^  {n-py.         {n-p-\)\   '    {n-p)\  ' 


s=l 


d'où,  en  vertu  des  valeurs  particulières  (4): 

s  =  ))-2 

(11)  (P+l)«p  =  —  ^fisap-s,      P>4. 

s=2 

Cela  posé,   la  valeur  particulière   «.,  ^-  0   donnera,  par  la  conclusion  ordinaire 
de  m  à  m-\-\,  l'expression  générale: 

(12)  «2p^,    =  0,       p>  1; 
posons  ensuite 

(1.3)  %=*";2p)!''''  ^-^' 
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nous  aurons,  en  vertu  de  (11),  la  formule  recursive: 

(14) 


{2p  +  l)Bp=^(^P^BsBps,     p>2, 


ce  qui  montrera  que  les  nombres  rationnels  Bn  sont  constamment  positifs. 
Introduisons  dans  (3)  les  expressions  (4),  (12)  et  (13),  nous  aurons: 

p 


^2 


(15) 


P- 


-  =  X<- 


-»-'^^i' 


s  =  1 


Bs,      p>2; 


c'est-à-dire  que  notre  définition  des  nombres  de  Bernoulli  coïncide  avec  la  défini- 
tion classique  de  ces  nombres. 

La    base    [«„]   des   fonctions  de  Bernoulli   étant  déterminée,   nous  aurons  les 
expressions  suivantes  : 

1 


(16) 


^o(.T)  =1,      y>i(x)  =  æ 


< 


f/iW 


X"    .     1 


X 


n-1 


n! 


2 


-li—iy-^Bsx"-^ 


2     (/i  — 1)!    '  ^      (2s)!  (n  — 2s)!     ' 

s  =  l 


et  l'équation  aux  différences  finies  (2)  donnera  par  conséquent  : 

^o(æ— I)  =  l,        ^i(x  — l)  =  x— y, 


(17) 


5r„(a--l)  =-y-  2 


S^ 


(— l)^-iß,x"-2» 
(2  s)!   (n  — 2  s)!    ' 


Remarquons  encore  que  la  formule  (10)  se  présente  sous  la  forme 


^t 


(18) 


Ix  {--^\<pn-iix)  =  ny„(a--)+  ^ — (2  s)!    "  ^"-2^(3--) ,       n>2, 


formule  qui  nous  sera  très  utile  dans  nos  recherches  suivantes. 


3  'S* 


O 


»  ,. 


§  3.   Les  fonctions  d'Euler. 
La  suite  des  polynômes  d'EuLER 

(1  )  Xo  {^),  Xi  i^) ,  Ziix),    ■■■,  Zn  (X)  , 

est  définie  par  les  équations  aux  différences  finies 


(2) 


x" 


7n(x)+7„(x  — ])  =  — ,  ,       n>0 


En   effet,    on  voit   immédiatement   que  ^„(x)   est   précisément  du  degré  n   par 
rapport  à  x;  posons 


Ü.  K.  D.  Vidensii.  Selsk.  Skr.,  7.  Kække,  nuturvidensk.  og  mathem.  Afd.  X.  3, 
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(3)  /"(-)  =xi5-i  ' 


s  =  u 


ce  qui  est  toujours  possible;  nous  aurons,  en  vertu  de  (2): 

(4)  ßo  =  ~;    2/9p+^^~^y-^o, 

s  =  l 

ce  qui  nous  détermine  ßp  comme  fonction  de  p  seulement;  nous  aurons  par  exemple 

(5)  ^o=y>    /öl  =-4-.    ß2=0,    ß,  =  -^,    ^,  =  0. 

Cela  posé,  nous  aurons  le  théorème  suivant: 

I.    Les  fonctions  ^n(^)  d'Euler  forment  une  suite  harmonique. 

L'analogie  entre  les  fonctions  de  Bernoulli  et  celles  d'EuLER  est  évidente. 
De  plus,  nous  aurons  les  deux  théorèmes  suivants: 

IL  II  existe  un  seul  polynôme  entier  de  x  qui  satisfait  à  l'équa- 
tion aux  différences  finies 

s  =  n 

(6)  ff(x)  +  ff(a:^l)  ^^Cn,sx"~',    . 

s  =  0 

savoir  le  polynôme 

S=Jl 

(7)  g{x)  ^  J>   c„,s(n— $)!;'„_  s  (x). 

s  =  0 

111.  Soit  \g„{x),  c,i]  une  suite  harmonique,  les  équations  aux  diffé- 
rences finies 

(8)  Gn{x)  +  Gn{x-1)  =  gnix),      n>0 

déterminent   parfaitement   une  autre   suite  harmonique  [G„(j;),  C,,];   car 
nous  aurons  pour  tous  les  n 

s  =  Il 

(9)  Gn(x)    =  ^Cs/n-sjx). 

s  =  I) 

Cela  posé,  il  est  très  facile  de  discuter  la  base  [/?„]  des  fonctions  d'Eu  ler. 
En  effet,  nous  verrons,  en  vertu  de  (2),  que  les  polynômes 

(10)  gn{x)  =  (a-  +  l)/„(a;)-(n+l)^„  +  ,(a,-) 

qui  forment  une  suite  harmonique  satisfont  aux  équations  aux  différences  finies 

(11)  9nix)    f  gn{x~l)    =  Xn  (^)    ^^ffJss)]  ' 

s  =  u    ^  ''■ 

ce  qui  donnera,  en  vertu  de  (,9): 

(12)  (x  +  l)7„(x)  =  {n  +  l);(n  +  i(x)+^ßs/n-.{x), 

s  =0 


11 
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d'où,  pour  p^3,  la  formule  recursive 


(13) 


Pßp  =   —    J>.  ßsßp 


-s  —  l' 


Appliquons   maintenant  la  valeur  particulière   ßo=0,    la  conclusion   ordinaire 
de  m  à  ni-f  1  donnera,  en  vertu  de  (13),  l'expression  générale 


114) 


posons  ensuite  pour  p  >  1 

(15)  y?2p-i  = 


/Î2p  =  0  ,    p  >,  1  ; 
{-l)P-^Tp 


(2p  — 1)!  22p  ' 
nous  aurons,  en  vertu  de  (13),  la  formule  recursive 


Tr=l, 


(16) 


ce   qui    montrera   que  les  T",,  sont  des   positifs   entiers,   et  que  Tn  est,   pour   n  >  1, 
toujours  un  nombre  pair. 

Introduisons    dans    (4)    les    expressions   (14)   et  (15),    nous    aurons    en   posant 
/)^2n+l,  respectivement  p  =  2/i: 

s  =  n 

2r„+,+^'(-i)'(%t^)^''^"-^+i  =  (-i)"22"-i, 


(17) 


s  ^  n  —1 


^(-l)'(2s+l)2'^^«-s  =  (-1)"^^2 

s  =  0 


2n     1 


c'est-à-dire    que    notre    définition   des    coefficients    des    tangentes    coïncide    avec    la 
définition  classique  de  ces  nombres. 

La  base  [ßn]  des  fonctions  d'EuLER  ainsi  déterminée,   nous  aurons  les  expres- 
sions suivantes: 


(18) 


Zo(^)  =  -9-.      /i(^)  =    9-  + 


4   ' 


^n-^ 


ZnW  —   2'  ni  +^  (2s— l)!(n  — 2s+l)!: 


et  l'équation  aux  différences  finies  (2)  donnera  par  conséquent: 


(19) 


;^„(æ  — l)=y,       ^,{x—l)=^-^, 


n  +  l 


^      2 


Zn(^  — 1)    =  ^ 


1^      X«_    X~'_Ç 

2^'  n!      ^  (2s 


l)»-ir,xn-2»+i 


s  =  l 


(2s— l)!(n  — 2s+l)!22s 
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Remarquons  encore  que  la  formule  (12)  se  présente  sous  la  forme 


=     2 


(20)         (a;  +  y)/„(x)  =  (n+l)^„  +  i(x)  +^l^2s^)JW'  /„-2.  +  i(x) ,       n  >  1  , 

.s-  =  1 

formule  qui  nous  sera  très  utile  dans  nos  recherches  suivantes. 

§  4.   Formules  de  Bernoulli  et  d'Euler. 
Posons  dans  les  équations  aux  différences  finies 

(1)  M^)  -  <Pn{X-l)   =  ^^^j  ,         7n(æ)  +/n(a;-l)    =    ~ 

successivement 

æ  +  1,  a;  +  2,  x-\-'d  ...,  x^p 

au  lieu  de  .t,  puis  posons  pour  abréger 

(2)  s„  (.T,  p)  =    y^jx  +  s)"  ,       an  {X,  p)  =^  {—\)P-'{x  +  s)«  , 
nous  aurons  respectivement: 


(3) 


/'n(a;+p)  —  (— l)P/n(a;)  =  — ,-<rn(a:,  p)  , 


n! 

formules  qui  nous  permettent  d'exprimer  sous  forme  explicite  les  deux  sommes  de 
puissances  numériques 

s  =  p  s  =  p 

(4)  Snip)    —  ^S",         ff„(p)   =^^(— 1)P-'S". 

s=l  «=1 

Nous  aurons  en  effet: 

(5)  Sn{0,  p)    =    Snip),  Sn{  —  l,p)    =    S„(/>— 1), 

(6)  <TniO,p)    =    Onip),  ff„(— l,p)    =-    <T„(p— 1), 

ce  qui  donnera,  en  vertu  de  (3),  les  expressions  cherchées 

(7)  Snip)    =   n\{<pn  +  lip)~<fn  +  liO)), 

(8)  Onip)   =   n  !  {Xnip)  -  (-l)P/n(0)). 

Jacques  Bernoulli  ')  a  donné  explicitement  les  dix  premières  formules  de  la 
forme  (7),  savoir  les  formules  qui  correspondent  à  l^n^lO,  et  c'est  précisément 
dans  ces  formules  que  les  nombres  de  Bernoulli,  savoir  les 

ßj   Bo  B.J   B^  B^ 
se  sont  présentés  pour  la  première  fois  dans  l'Analyse. 

')  Ars  conjectandi,  p.  97;  Bale  1713. 


13  295 

Bernoulli  indique  aussi  la  formule  générale  (5),  mais  sans  démonstration, 
sans  éclaircissements  sur  la  nature  des  coefficients  du  polj'nome  f„(x). 

La  formule  (8)  est  due  à  Euler  ').  On  voit  du  reste  que  celte  dernière  formule 
est  plus  compliquée  que  celle  de  Bernoulli,  parce  que  sa  forme  dépend  de  la 
parité  du  nombre  p.  Dans  nos  recherches  suivantes  sur  les  fondions  /„(-t^)  ou 
sur  les  nombres  anip)  nous  retrouvons  la  même  incommodité. 

Jacobi")  semble  avoir  introduit  le  premier  une  variable  continue  au  lieu  du 
positif  entier  p  qui  figure  au  second  membre  de  (7).  En  effet,  il  a  considéré  la 
fonction 

Ostrogradsky'),  Malmstén'),  Dienger-')  ont  de  même  considéré  une  variable 
continue  dans  notre  formule  numérique  susdite;  mais  c'est  Raabe')  qui  a  donné 
la  première  monographie  des  fonctions  de  Bernoulli. 

On  doit  à  Jacobi  et  à  Malmstén  des  remarques  importantes  relatives  à  la 
variation  de  (p„{x).  Ostrogradsky  a  représenté  les  <fn{x)  comme  des  polynômes 
entiers  de  la  variable  x-{-l,  représentations  qui  sont  des  conséquences  immédiates 
des  formules  (17)  du  paragraphe  2  et  (19)  du  paragraphe  3  pour  <pn{x — 1),  respec- 
tivement Xn(.X  —  1). 

Raabe')  a  introduit  dans  le  second  membre  de  (8)  une  variable  continue; 
plus  tard  Hermite**)  a  résolu,  à  un  autre  point  de  vue,  le  même  problème,  tandis 
que  M.  F.  Rogel")  a  donné  une  monographie  des  fonctions  d'EuLER. 

Il  est  digne  d'intérêt  que  les  deux  suites  harmoniques,  formées  par  les  poly- 
nômes 

Sn{x,  p)  dn  {^,  p) 

n!        '  n! 

nous  permettent  de  généraliser  les  formules  de  Bernoulli  et  d'EuLER. 

A  cet  effet,  remarquons  tout  d'abord  que  s„(.v,  p)  est  toujours  du  degré  n  par 
rapport  à  .r,  tandis  que  an{x,  p)  est  du  degré  n  respectivement  n  —  1,  selon  que  p 
est  impair  ou  pair. 

Nous  aurons  par  exemple: 

(10)  a,(x,2p)=p,       «,(æ,  2p+l)  =  x+p  +  1. 


')  lustitutiones  calculi  differentialis,  p.  499;  Saint-Pétersbourg  1755. 
•-)  Journal  de  Grelle,  t.  12,  p.  265-267;  1834. 

'')  Mémoires  de  l'Académie  de  Saint-Pétersbourg,  (6)  t.  2,  p.  322—323;  1841. 
*}  Journal  de  Grelle,  t.  35,  p.  60—67;   1847. 
5)  Ibid.  t.  34,  p.  75     100;  1847. 

")  Die   Jacob   Bernoullische   Function;    Zurieb    1848.     Journal   de   Grelle,    t.  42,    p.  348— 367;    1851. 
Matbematische  Mittheilungen  1—11;  Zurich  1857—58. 

')  Mathematiscbe  Mittheilungen  II,  p.  129—138;  1858. 
«)  Journal  de  Grelle,  t.  116,  p.  144;  1896. 
«)  Prager  Berichte  1892;   52  pages. 
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Les  définitions  (2)  donnent  immédiatement  les  équations  aux  difîérences  finies 

Sn{X,  p)  —  S„(X  —  1,  p)    =    (a-^p)"  —  X"  , 

^„(x,  p)  +  <T„(x-— l,p)  =  (x+p)«  — (-l)Pa;'', 
de  sorte  que  nous  aurons  de  même  : 

s„(x,  p)-\~  s„{x—l,p)  =  2s„(x,  p)  —  (x+/))"  +  x"  , 
<r„(x,/))  — <7„(x  — l,p)  =  2ff„(a;,  jD)— (,T+p)"  +  (— l)Px". 

Appliquons  ensuite  la  formule  binomiale  et  la  série  de  Taylor  (7)  du  para- 
graphe 1;  les  théorèmes  II  du  paragraphe  2  et  III  du  paragraphe  3  donnent  pour 
Sn{x,  p)  ces  deux  développements: 

r  =  0 

(12)  '-^J^  -  2pM^)  +2^  ^^rij^Pl  ^„  _.  (X). 

r  =  l 

Quant  à  (t„(x,  p),  nous  aurons  pour  p  impair: 

(13)  ^f,"-2^«(-)+Xf!^"-^^"^' 

r  =  l 

(14)  „,        -   ^  (^^1^1  î^n-r(:r), 

r  =  0 

tandis  que  l'hypothèse  p  pair  donnera: 

(IK)  <rn{X,p)  _"^'  ?■•  +  '  (^) 

(15)  n!       -^    ^r+ï)l  ^"'■■'''  '' 


r  =  Il 


(16)  "71^"=^    Tr^fsyi  fn^r-x{x). 

r  =  0 

Posons  x  =  0  dans  les  formules  (11),  (13)  et  (15):  nous  retrouvons  les  formules 
de  Bernoulli  et  d'EuLER,  tandis  que  les  formules  (12),  (14)  et  (16)  nous  donnent 
l'inversion  de  (7)  et  (8),  comme  nous  le  verrons  dans  le  paragraphe  13. 

Dans  ce  qui  suit  nous  avons  à  étudier  aussi  ces  deux  autres  sommes  de  puis- 
sances numériques: 


(17)  Inip)  -  2"s„(-i,p)  -    >   (2s -D", 


^r. 


(18)  r„(p)  ^  2"a„(-i,  p)  =^  (-l)»-'(2p-2s  +  l)". 

s  =  \ 

Conformément  aux  formules  (3)  nous  posons: 

(19)  s„(x,0)  =  «7„(x,0)  =  f„(0)  =  r„(0)  =  0. 
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§  5.   Théorème  de  Jacobi. 

Revenons  maintenant  aux  équations  aux  différences  finies  qui  figurent  dans  la 
définition  de  <fn{x),  respectivement  ^nW.  puis  changeons  le  signe  de  x-,  nous  aurons 

(-l)"Zn(-.r-l)    =    (-l)n-l^„(_x)  +  ^, 

tandis  que  les  définitions  de  f„(a-)  et  /„(.x)  donnent  respectivement: 

(—  1)«  ^„  (—X)  =  fn  {x)  —  T^iTiyr  ' 

(-i)"-V"(-^)  =  >^"^^)-"7^; 

cest-à-dire  que  nous  aurons  le  théorème  suivant: 

I.     Les   fonctions    f,i(x)   et  /n{-i')    satisfont,    pour    tous    les    n,    aux 
équations  fonctionnelles 
(1)  (— l)"^r„(_a;-l)  =  çf„(a,-),       (-l)"^„(-a-— 1)  =  ^„(.v). 

Soit  maintenant  f{x)  un  polynôme  entier  quelconque  du  degré  n  par  rapport 
à  X-,  l'identité  evidente 

donnera  la  série  de  Taylor 
appliquons  ensuite  les  identités 

nous  aurons,  en  vertu  de  (2),  une  représentation  de  la  forme 

(3)  A^)  =  A i^'  +  X-)  +  (x  4-  i- j  A  ix'  +  X) , 

valable  pour  un  polynôme  entier  quelconque  de  x*. 

Cela  posé,  développons  à  l'aide  de  (3)  les  polynômes  (fn{-^')  et  Xn{x)>  'es  for- 
mules (1)  montrent  qu'un  des  polynômes  correspondants  A(-*^)  ou  A(-^)  ^^  réduira 
à  zéro. 

Jacobi  M  a  démontré,  pour  une  valeur  paire  de  n,  la  première  des  formules  (1); 
de  plus,  il  indique  un  développement  de  la  forme-) 


»)  Journal  de  Grelle,  t.  12,  p.  267;  1834, 

-)  loc.  cit.  p.  271.     Voir  aussi  Nouvelles  Annales,  t.  7,  p.  448;  1848,    t.  10,  p.  198     19'J;  1851. 
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<?  =  n— 1 


(4)  S2„-i(p)  =  y^an,<,(p-+p)"-''; 


g  =  0 


plus  tard  Prouhet')  a  démontré  la  formule  analogue 


S2n{p)    =    (p+   2  )   -^KliP'  +  P)" 


(5)  S2n{p)    =    \P+   2  j    -^    ""  "'o'^+«>«     «• 

g  =  0 

Cependant,  il  n'est  pas  possible  de  donner  sous  une  simple  forme  les  coeffi- 
cients a„, g  et  bn,q  qui  figurent  aux  seconds  membres  des  formules  (4)  et  (5),  de 
sorte  qu'il  sera  inutile  de  chercher  pour  fn(^),  et  pour  %„ix)  aussi  du  reste,  les 
développements  obtenus  à  l'aide  de  la  formule  (3). 

Remarquons  en  passant  que  Malmstén"^),  Dienger^),  Raabe ')  ont  démontré 
la  première  des  formules  (1),  tandis  que  Raabe-')  a  démontré  aussi  la  seconde. 

Quant  aux  équations  fonctionnelles  (1),  nous  aurons  immédiatement: 

(6)  f2„  +  i(--2)   =  *^'      /2«  +  i(— y)   =  0; 

le   dernier   de   ces   résultats  nous   permet  d'introduire  les  nombres  d'EuLER.     Nous 
prenons  comme  définition 

(7)  E„  =  (-1)«  (2/j)  !  22"^2„  (-  2  )  '        "  =  ^  ' 
ce  qui  donnera,  en  vertu  de  la  formule  (20)  du  paragraphe  3: 

s  ~n—l 

(8)  £i  =  1  ;        En=Tn  +^'  (l^+l  )TsEn-s, 

s  =  1 

de  sorte  que  les  nombres  d'EuLER  sont  des  positifs  entiers.  • 

Remarquons  que  les  Tn ,  à  l'exception  de  Tj  =  1 ,  sont  des  nombres  pairs, 
nous  verrons  que  les  £„  sont  tous  des  nombres  impairs. 

Dans  la  formule  (18)  du  paragraphe  3,  posons  x  =  — ^,  nous  aurons,  en 
vertu  de  (6)  et  (7),  pourvu  que  n  soit  remplacé  par  2n: 

5  =  n  — 1 

(9)  En    =    (-1)"     1-^  (-1)^(2^1)^"-«-' 

s  =  0 

c'est-à-dire   que   noire   définition    des   nombres  d'EuLER   coïncide  avec  la  définition 
classique  de  ces  nombres. 


')  Nouvelles  Annales,    t.  10,  p.  199—200;   18:>1. 
2)  Journal  de  Crelle,  t.  35,  p.  64;  1847. 
a)  Ibid.  t.  34,  p.  99:  1847. 

^)  Die  Jacob  Bernoulllsche  Function,    p.  18;    Zurich  1848.      Journal  de  Crelle,   t.  42,   p.  354;    1851. 
Mathematische  Mittheilungen  t.  I,  p.  48;    Zurich  1857. 

•)  Mathematiscite  Mitllieilungen  t.  Il,  p.  136;  Zurich  1858. 
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Appliquons  maintenant  à  /„(x)  la  formule  (2),  nous  aurons; 

,  ^  -  ^^+2-)     ,     V  tliZ^    1^  +  t) 
^'^^^  ;'nW  —       „,2      +^  (2s)!22*  +  i*     (n  — 2s)!     ' 

s  =  1 

cette  formule,  due  à  Raabe  '),  est  essentielle  dans  nos  recherches  sur  les  nombres 
d'EuLER. 

Démontrons  maintenant  que  les  équations  fonctionnelles  (1)  nous  conduiront 
à  des  résultats  intéressants  concernant  les  deux  fonctions  fnijp^)  et  -/nKfx),  dans  les- 
quelles p  désigne  un  entier  quelconque,  plus  grand  que  l'unité. 

En  premier  lieu,  les  équations  aux  différences  finies  qui  figurent  dans  la  dé- 
finition des  ifaix)  et  des  y_n{x)  donnent: 

s  =  p-l 

(_l)n-l 
fn  (  -p.V— p)     =    Ça  i—pX—  1)  +  7^_Ziyr 


(px  +  s) 

s  =  l 

s  =  p— 1 


n-1 


;(„{-pX-p)    =    {-l)P-'Xn(-pX--^)^^-^^"-  -^  i-'iy-'iP^  +  P-S)"; 

s  =  l 

multiplions  ensuite  par  ( — 1)",  puis  divisons  par  p"-^  respectivement  par  p",  nous 
aurons,  en  vertu  des  équations  fonctionnelles  (1): 

nu  i-L)%    i-nx-v)    =    -^-^^P^ î—  .'^]x-h'Y'' 

(11)  pn-1    f"(      P^      P)  pn~l  („_!)!     ^r+pj  ' 


(12)  ^       ■" 


En   second    lieu,    soient    «  et   ß    deux    variables    complexes    quelconques,    les 
équations  aux  dilTérences  finies  susdites  donnent: 

S=£— 1 

(13)         9^„(P'><-/5-l)-f„(p«-/î-p-l)  =^~^-^(/3  +  s  +  l-p«)"    ', 


s  =  o 
s  =  p-l 


(14)      ^„(pa-/9-l)-(-l)P/„(p«-/J-p~l)  =^^^"•^   (-l)^(/J  +  s^l-p«)". 


n! 

S  =  U 


Étudions  d'abord  la  formule  (13),  ordonnons  selon  de  puissances  descendantes 
de  «  le  second  membre;  le  théorème  II  du  paragraphe  2  donnera  le  développement 
suivant  : 


(15) 


■V-^( — l)rpn-r-l 
<f„{pa-ß-l)   =  p"f„(«)    r^ -J] Sr{ß,p)<fn-r{a); 


■=)  Mathematische  Mittheilungen  t.  II,  p.  133;  Zurich  1858. 

1>.  K.  I).  Vidensk.  Selsk.  Skr.,  7.  Ha'kke.  iiaturvideiisk.  og  in.ithem.  Atd,  X.  3. 
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car   le   second   membre  de   (13)   représente,   divisé  par  p"~^,   une  suite  harmonique 
par  rapport  à  la  variable  a. 

La  formule  (14)  donnera  par  le  même  procédé,  pour  p  pair: 


(16)  ^,^(pa-ß-l)    -^^       -/.f''    ,'    '  crr-n{ß,p)<Pn-r{x), 

r  =  0  ^      1      -'  • 

tandis  que  nous  aurons  pour  p  impair: 

r=  Il 

(17)  ^,,(pa-ß-i)  =p"^„(„)+^^--zlZ:p^'^^(^^p)^,_^(,,). 


r=l 


Cela  posé,  nous  avons  à  déduire  des  trois  développements  que  nous  venons 
d'établir  quelques  résultats  plus  particuliers,  mais  très  importants. 

Posons  tout  d'abord  a  =  0  et  ß  ^  x,  puis  appli(|nons  les  é(|iiations  fonction- 
nelles (1),  il  en  résulte  les  formules 

r  =  n 

(18)  ,r,^(x)      =-    (-py'fniO)   i  ^     "■ '      ^ fn-rms,.{x,p), 

r  =  l 

(19)  Xnix)    -  ^    ^ (F+lY\ <Pn-r{0)a,.{.»\p), 

(20)  y^nix)    =    (-/))" ^„(0)     ^^  ^^^^" ^'j-P""'  Xn-r{0)  MX,  p)  , 


r  =  I 


qui    représentent   les    inversions   des    formules   (11),   (13)   et    (15)   du   paragraphe  4; 
dans  (19)  et  (20)  il  faut  supposer,  par  conséquent,  p  pair  respectivement  impair. 
Posons  ensuite  u^=x,  ß  =  — 1,  nous  aurons  ces  trois  développements: 

r  =  n 

(21)  (fnipx)    =p"<fn{x)+^    ^ '~f^ S,.{p~l)fn-r{x), 

r  =  l 

r  =  Il 

(22)  y„(px)^-^^     -^-|^-<T,.+i(p-l)f„_.(.r), 

r=  n 

(23)  X" (P^)  -  P" Xn  ^x)  +^ (-l)--/?"  ^ ^^^^ _ j^^^_ _ ^ ^^^ 


r  =  l 


Posons  au  contraire  /9-  0,  nous  aurons  des  développements  analogues  pour 
(pn{px—\)  et  'j(„{px  —  \),  formules  qui  peuvent  être  déduites  des  trois  précédentes  si 
nous  remplaçons  s,{p  —  \)  et  a,{p  -\)  par  les  s,(p)  et  a,{p)  correspondantes. 
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§  6.    Formules  de  Raabe. 

Comme   une   autre   conséquence  immédiate  de  nos  développements  précédents 
nous  avons  à  démontrer  les  trois  formules  suivantes: 

s  =  ßl—l 

(1)  p"-'-^  '^"T^')  -^  ^"^'''■^' 

5  =  2; 


(2)  {2p  ^^ 

=  u 
s  =  2p-l 


s=2p 


(3)  (2/3)"-'  ■^{-\Y<Pn  (^')    ^  7„__,(.^•) , 

s  =  0  ~r 

où  /)  désigne  un  positif  entier  quelconque. 

A  cet  effet,  nous  désignons  pour  abréger  par 

Fn{.v) ,     G„(x),     H„(x) 
les  expressions  qui  figurent  aux  premiers  membres  des  trois  formules  en  question. 
Remarquons    que    ces    polynômes    forment    des    suites    harmoniques    et    que    nous 
aurons  de  plus: 

F„ix)  —  F„{x~l)  = 


G„(a-)  +  G„(x-l)  -      , 


(n-1)!' 

X" 

ni 


Hn{x)+H„{x-l) 


X 


n— 1 


(n-1)!   ' 

les  formules  en  question  sont  des  conséquences  immédiates  de   nos  définitions  des 
polynômes  ^„(.r)  et  ^„(x). 

Les  formules  (1)  et  (2)  appartiennent  à  Raabe'),   tandis   que    la   troisième   est 
peut-être  nouvelle. 

Posons  dans  (1)  p  ^  2,  dans  (3)  p  ^=  1,  nous  aurons  la  formule  importante 

(4)  /„-i(æ)  =  2"y5„(^)— ^„(x), 

d'où,    en    remplaçant    n    par  2;i    puis    posant    x       0,    la    relation   suivante,  due   à 

Euler2),  entre  les  B^  et  les  Tn'. 

,..  T  22"(22"-l)g„ 

^^'  ^"  -  2n • 

Remarquons   que   les  définitions   des  f„(aO   et  ^„(x)   donnent  immédiatement 
ces  valeurs  numériques: 


')  Die  .lacob  Bernoullische  Function,  pp.23,  28;  Zurich  184S.     Journal  de  Grelle,  t.  42,  p.  3ô()— 357; 
1851.     Mathematische  Mittheilungen,  t.  Il,  p.  134;  Zurich  1858. 
-)  Opuscula  analytica,  t.  II,  p.  273;  Saint-Pétersbourg  1785. 
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I  /2/1+1*-"''  /2n+l'^       '•'  (2n    hl)!22n  +  2 


0, 
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(6)  {  ^^..(«)-^^«(~^)-^^1£)J^"      !     „^1 

De  plus,  nous  aurons: 
/«^  /'--M   -  (-l)»(22"-2)ß„  /        1  \ 

W  f2«^         27    ^  (2/j)!22n  '         ^2n+l\         2/ 

,Q.  /_1\    =      (-l)"gn  /         1   \    _    . 

la  première  des  formules  (8)  peut  être  obtenue  si  nous  posons  dans  (1)  p  -----  2  et 
x  =  0;  les  trois  autres  formules  sont  des  conséquences  immédiates  de  (6)  et  (7)  du 
paragraphe  5. 

Posons  dans  (4)  x  =  0,  puis  remplaçons  n  par   2n    respectivement  par  2n-]-l, 
nous  aurons: 

,,.,                                              /         1\                     /         3\             (-l)n(22"-2)g„ 
110)  ^2n\— ^j    =    'P2a\-^)    =    (2;,)!  24" ' 

(^u  /_  M   -  _  /-  ^-"i   =     (-1)"^" 

^    ^  f2n  +  l\^         4J  f2n  +  j\^         4^  (2n)12^n  +  2" 

Posons  dans  (1)  jd^3,  æ^O  et  dans  (2)  p=^\,  x  ~0,  nous  aurons: 

,,„,  /       1  \  /       2  \  (-l)"(32"-3)g„ 

(12)  ^2„  (-  3  j  =  ^24-yj   ^        (2n)!32".2        ' 

..^.  /_  1  \   _  _  /_  2\   _  (-l)«-U32"-3)r„ 

l^^i  /2,.    i\       3J  /2n-i\       3;  (20—1)162".  2      ■ 

Enfin,  posons  dans  (1)  p  =  6,  æ  =  0,  puis  appliquons  (8)  et  (12),  nous  aurons: 

(-l)''-i(32n  — 3)(22"  — 2)ß„ 


(14)  f2„(-6-)-^2„(-6-) 


(2n)  !  62"  .  2 

Ces  résultats  numériques,  essentiels  dans  les  recherches  très  vastes  et  intermi- 
nables de  M.  Glatsher'),  ne  jouent  qu'un  rôle  très  modeste  dans  nos  recherches 
suivantes.  Nous  préférons  appliquer  directement  les  formules  fondamentales  (1), 
(2)  et  (3)  elles-mêmes. 


')  Voir  par  exemple:  Quarterly  Journal  of  niatliematics,  t.  29,  p.  1  —  168;  18!)7. 
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CHAPITRE  II. 
Les  nombres  de  Bernoulli  et  d'Euler. 


§  7.    Méthodes  générales. 

On  voit  fort  bien  comment   on  pourrait  appliquer   notre  théorie  précédente  à 
l'évaluation  des  formules  récursives  pour  les  ß„,  T,i  et  Ê„. 

A  cet  effet,  nous  prenons  pour  point  de  départ  l'équation  aux  différences  finies 


s  =  n  —  l 


(1)  f{x)  -  f{x-\)  =  ^  an.sx-'-'- 


s  =  U 


de  sorte  que  nous  aurons,  en  vertu  du  théorème  1  du  paragraphe  2  : 

s  =  n 

(2)  f{x)  =  K+  y^  an,n-s(n-s-l)lfs{x). 

s  =  l 

Appliquons  ensuite  la  première  des  équations  fonctionnelles  (1)  du  paragraphe 
5,  nous  aurons  de  même: 

£  =  n 

(3)  f(-x-l)  =  K-\-^i—lYa„,n-s{n-s-l)\fs(x), 

s  =  n 

d'où,  en  additionnant  puis  soustrayant  les  formules  (2)  et  (3): 


■^2 


(4)  .     fM±f^^^Jl  =  K+^a,^^^_^i2s~iy.<p^ix), 

s=  1 

(5)  A^)-A-x-l)  ^^  „„  ,._,^._,(2s)!  ,,,.(a-, 

s  =  ü 

Quant  aux  coefficients  a,i,s  qui  figurent  au  second  membre  de  (1),  nous  aurons 
immédiatement: 

(  an,.-i  =  /-(O) -/•(-!) , 

^^^  i      (/i— s— l)!a„,  s  =/■<"-''-*' (0)  — /■'"-'-"(— 1). 

•  1 

Posons  dans  (4)  x  —  O,  dans  (5)  x=  — -r- ,  nous  aurons  respectivement: 


(7)  fM+JJ-R_K^2^ 


=  2 


2s 

s  =  l 


(8)      «n. ..-.  -  /(-  :-) + f(~ I)  -2^ '-'^''^-"'r''-' Es  ; 


(10)  (2p)"-'  .^(-1)Y('^2p*)  -^«",'.-^(«-l)!(2p)'-^/.-i(x). 
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posons  ensuite,  dans  (4) 

_  _  1      _  1  J^ 1_ 

^~        2'        3'        4'        6' 

nous  aurons  d'autres  formules  récursives  pour  les  ß«. 

Appliquons  maintenant   à   la   formule  (2)   les  formules  générales  (1)  et  (2)  du 

paragraphe  6:  nous  aurons,  en  désignant  par  p  un  positif  entier  quelconque: 

r-l  a  =  Il 

fi^-"-)  =  /j"A+^^a„,„^,(s-l)!/)''-»^»(æ), 

s  =  2p  - 1 

2p 
Posons  par  exemple  p  —  2,  respectivement  /J=l,  l'hypothèse  a- =^  G  donnera: 

V(-l)-a„„...^  A0)-2rt-|)  +  A-l) 

(11)  ^   (2s)T22^ ^»  =  4 ^' 

.V    —    1 

(12)  ^  24^1  '  2  • 

On  voit  (|ue  les  formules  (8)  et  (12)  ne  contiennent  pas  la  constante  A'. 
Considérons  maintenant  l'autre  équation  aux  différences  finies 

(13)  /•(a:)  +  /-(x-l)  =-^fe„,».r"-S 

s  =  0 

nous  aurons 

j  fc,.,n   =    AO)  +  /"(-l) 

^^^^  1       (/i-s)!ft„,.  -/'"'    'HO) +/("-»■) (-1) 

et  pour  le  polynôme  f{x)  l'expression  suivante  : 

■s  =  n 

(15)  /•(g-)  =  ^   fc„,  „,,A-!/,(x). 

5  =  0 

Il  est  évident  que  nous  aurons,  dans  ce  cas,  des  formules  analogues  à  (4)  et  (5). 
Posons   x  =  0,   æ^  —  y,  nous  aurons  de  même: 

(16)  x^(-i)'-'v,.-2.-i  rr      m  -  /x-1) 

X.  22^  ^*   ^  2  ' 

6  =  1 

=if_iv-tfc       ,  A0)-2/^(-|)  +  A-i) 

^*    '  >  pJ+l  ^'^     ~~  2  ' 
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de  sorte  que  les  formules  (12)  et  (17)  donnent,  pourvu  que  la  fonction  f\x)  qui 
figure  dans  les  équations  aux  différences  finies  (1)  et  (13)  soit  la  même,  la  relation 
intéressante 

<  n  <£Lil 

=   2  =     2 

-,o.  V (-!)»-■  fcn.n-a5   ^  V^(-l)^-ta„,„_,  ^ 

s  =  1  s  =  1 

Appliquons  maintenant  la  formule  (2)  du  paragraphe  G,  nous  aurons,  en  vertu 
de  (15): 

(19)  (2p+  1)«  •^(-l'Vfa'pIni)  =^V  n  +  »s!  (2/;+l)"-^^s(a,-). 

Supposons  que  les  polynômes  qui  figurent  aux  seconds  membres  des  équations 
aux  différences  finies  (1)  et  (13)  ne  forment  pas  des  suites  harmoniques,  nous  trou- 
vons des  formules  nouvelles  en  différentianl  plusieurs  fois  par  rapport  à  x  les  deux 
formules  (2)  et  (15). 

Les  difficultés  qui  se  présentent  dans  l'application  des  méthodes  susdites  sont 
évidentes. 

En  effet,  il  faut  connaître  : 

1  "   La  valeur  de  f{x)  pour  des  valeurs  particulières  de  l'argument  x 

2"  Les  coefficients  a„  ,,  respectivement  /»„s  qui  figurent  au  second  membre 
de  la  formule  (Ij  respectivement  de  la  formule  (13) 

3°  La  constante  X')  qui  figure  dans  le  développement  (2). 

Cette  dernière  difficulté  est  écartée  dans  le  cas  où  f{x)  est  l'élément  général 
d'une  suite  harmonique. 

En  effet,  dans  ce  cas  il  existe  deux  bases  [o„]  et  [6„],  telles  que  nous  aurons: 

^^^'  ""•''  ^  (n-p-1)!  '       ^"'^  ^   {n-p)\  ' 

et  le  théorème  II  du  paragraphe  2  donnera  de  même: 

(21)  K  =  an. 

Dans  le  cas  où  f(x)  est  l'élément  général  d'une  suite  harmonique,  nous  ne 
trouvons  pas  de  formules  nouvelles  en  dilférentiant  par  rapport  à  x  les  formules  (2) 
respectivement  (15). 


')  Posons  f{x)  =  An,  0  x»  +  A«,  i  a;«-!  +  ...  +  Av,  n-  i  x  +  An,  n  , 

nous  aurons  pour  K  l'expression  suivante 

s  =  n 


^     Il  —  S+Ï 
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§  8.   Sur  une  équation  fonctionnelle. 

Dans  un  cas,  essentiel  pour  les  recherches  qui  nous  occupent  ici,  nous  con- 
naissons dès  à  présent  les  coefficients  «„, .,  et  /?„,«  qui  figurent  aux  seconds  membres 
des  équations  aux  différences  finies 

s  =  ;i  —  1 

(1)  fix)  -  f{x-l)  -^^«n,  s  a;"-^-'  , 

s  =  0 

s  =  H 

(2)  fix)  +  f(x-l)    =^ßn,  s  X"  -  *  , 

s  =  0 

pourvu  (jue  le  polynôme  du  degré  n  par  rapport  à  x 

s  =  n 

(3)  fix)  =y^  an,sx''-' 

s  =  0 

soit  donné. 

C'est  dans  le  cas  où  fix)  satisfait  à  l'équation  fonctionnelle 

(4)  (--l)"/(-æ-l)  =  fix). 

En  effet,  changeons  dans  (4)  le  signe  de  x,  nous  aurons,  en  vertu  de  (3): 

S  =  Il 

fix~l)  =  i-ï)"f(~x)  =^'(— l)»a„,,x"-', 
ce  qui  donnera  immédiatement: 

(5)  fix)  ~  fix— 1)  =  2  •^a„.2s+ix^'-^^-'  , 

s  =  0 

(6)  fix)  4  fix-1)  =  2  ■^a„,2,æ"-2», 

s  =  0 

de  sorte  que  ces  deux   conditions  sont   certainement   nécessaires   pour  que  le  poly- 
nôme fix),  définie  par  la  formule  (-3),  satisfasse  à  l'équation  fonctionnelle  (4). 

Inversement,  prenons  pour  point  de  départ  les  deux  équations  aux  différences 
finies  (5)  et  (6) ,  les  théorèmes  I  du  paragraphe  2  et  111  du  paragraphe  3  donnent 
respectivement  ces  deux  développements: 

<v 

(7)  l  fix)    =  Kn  -{-^  a„, ,,,+ ,  (n-2s-l)  !  <p„-2s  ix) , 

s  =  0 

(8)  2  1'^^^  ^^  rt,<,2,("-2s)!^„-2,v(.-K)- 


s  =  0 


<nzi 


.v  =  0 
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Cela  posé,  appliquons  le  théorème  I  du  paragraphe  5,  nous  aurons  en  vertu 
de  (8): 

I.  L'équation  aux  différences  finies  (6)  représente  la  condition 
suffisante  et  nécessaire  pour  que  le  polynôme  entier  f{x),  défini  par 
la  formule  (3),  satisfasse  à  l'équation  fonctionnelle  (4). 

Quant  à  la  condition  nécessaire  (5),  elle  n'est  suffisante  que  dans  le  cas  où  le 
degré  n  de  f{x)  est  un  nomjjre  pair.  Soit,  au  contraire,  n  un  nombre  impair,  il 
faut,  en  vertu  de  (7),  ajouter  la  condition  ultérieure 

(9)  Kn  =  0; 

car  l'équation  (4)  donnera,  pour  n  impair: 


et  nous  aurons  de  même  : 


f2m  +  I 


(-i) 


0. 


Ordonnons    maintenant    selon    des    puissances    descendantes    de    x    le    second 
membre  de  (7),  nous  aurons  : 

2 


(10) 


«n,  0 


(- 


i.n-i/''".  2p       a„  2p  +  i  \  1  \   /     A\,(  n  —  2s  —  \\r, 

^^'       \     2      -~l^::^.p)-=l^=2p-2.^-^^\  2p~2s   jf^n-so,,..,!, 

s  ^  0 


Tp-s  +  \  a»,  2s- 


tandis  que  la  formule  (8)  donnera  de  même: 

(11)  (-l)Pa,,  2P  +  ,  ^^  2^3^  {2p"~2s%l) 

s  =  0 

On  voit  que  les  deux  systèmes  d'équations  linéaires  (10)  et  (11)  entre  les  coef- 
ficients a„,p  sont  inverses  l'un  à  l'autre. 

Dans  le  cas  où  n  est  un  nombre  pair,  on  voit  que  le  dernier  coefficient  a„,  „ 
de  f{x)  ne  figure  dans  aucune  des  formules  (10)  et  (11);  c'est-à-dire  que  nous  pou- 
vons donner  à  ce  coefficient  une  valeur  arbitraire. 

L'application  des  formules  (5)  et  (6),  ou,  ce  qui  est  la  même  chose,  des  for- 
mules (7)  et  (8)  à  la  théorie  des  nombres  de  Bernoulli  et  d'EuLER  est  évidente  et 
se  présente  immédiatement  en  vertu  des  développements  du  paragraphe  7. 

On  voit  du  reste  que  les  formules  (7)  et  (8)  sont,  à  ce  point  de  vue,  moins 
générales  que  les  formules  correspondantes  (2)  et  (15)  du  paragraphe  7;  car  les 
deux  premières  formules  ne  nous  donnent  que  des  formules  récursives  qui  corres- 
pondent à  une  valeur  paire  ou  impaire  de  n ,  tandis  que  les  deux  dernières  don- 
neront de  telles  formules,  quelle  que  soit  la  parité  de  n. 

Soient  maintenant 

(12)  «i,      «2,      ttg,      .    ..,      «„ 

n.  K.  1).  Vidcnsli.  Selsk.  Slir.,  7.  Ha-Ukc.  n.iluividcnsk.  .);■  miitlicm.  Afd.  X.  3.  40 
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les  racines  de  l'équation  algébrique 

fix)  =  0 , 
où   f(x)   est  le  polynôme  qui  figure  dans  les  formules  (3)  et  (4),   et  soit  «s  une  des 
racines  (12)  qui  n'est  pas  égale  à  —  y  ;  il  existe  une  autre  racine  ur,  telle  que 

(13)  «s  =  —  1  —  «r. 

Cela  posé,   désignons  par  m  un  positif  entier  quelconque,   il    est   évident   que 
les  polynômes  entiers 

s  =  1 

(jui  forment  une  suite  harmonique  satisfont  aux  équations  fonctionnelles 

(-l)'"F,„(-a;-l)  =  F,n{x). 
Posons  ensuite  pour  abréger 

(15)  So=  n  ,       Sr  =  «[■  +  a^'  +  . . .  +  «„'' , 

(16)  /,.  =  (I  +  a,y+  (1  4  «2)'+  •  •  •  +  (  2  +  ««)'' 
nous  aurons  évidemment: 

(17)  /2r+l    -    0, 

tandis  que  la  formule  (14)  donnera: 

g  =  ni 

t,„W       ^  (m  — g)!  ' 


c'est-à-dire  que  nous  aurons  les  deux  développements 

(  18)  l  F,„ (X)  =  -^  WfHV-  ^"' -=^ ^^'^  ' 


,.„    (2,f] 


<2 


(19)  y  F„(x)  =^    2  J  ,  ^„,    2^{x) 


^0     (2^)' 


Remplaçons   maintenant,    dans  ces  deux   formules,   m   par   2m   respectivement 
par  2m 41,  puis  posons  x  =  0,  nous  aurons  respectivement: 

q  =  m  —l 
(20)  (-l)"'^m  +    J  )s2,„    f  S2m  +  l)    -^^(-l)9(^2^+,^)s2,+  ,ß,„-,,, 


7  =  0 


q  =  m 

(21)  (-l)'"-'5,„,  +  i    =   ^      02,..    2a|lC    7r,       jS'i'/'^m-g+I, 

9  =  0 

formules  qui  sont  analogues  à  (10)  respectivement  (11). 
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Remplaçons  ensuite,  dans  (18)  et  (19),  m  par  2m,  puis  posons  .r  =^  —  —  ,  nous 
aurons  de  même: 

<y  —  m  — 1 

(22)  (-i).n-.(,„„^, +  (,„+_!  ),,„.^  -2^(^^y'(^tiY'i^^^^ '^^"'-'" 

q=in  —1 
q=0 

Il  est  très  facile  du  reste  de  généraliser  beaucoup  les  formules  de  ce  genre. 


,^  9.    Les  suites  parfaites  et  les  formules  récursives. 

Nous  désignons  comme  parfaite  une  suite  harmonique  [F„(.r),  ^4„|,  dont  les 
éléments  satisfont  pour  tous  les  n  à  l'équation  fonctionnelle 

(1)  (-l)"F„(-x--l)  =  Fn{x). 

La  suite  harmonique  définie  à  l'aide  de  la  formule  (14)  du  paragraphe  8  est 
par  conséquent  parfaite. 

De  plus  nous  aurons  la  proposition  suivante: 

I.  Les  suites  harmoniques  formées  des  fonctions  de  Bernoulli 
où  des  fonctions  d'Euler  sont  parfaites  toutes  deux. 

Appliquons  maintenant  les  résultats  que  nous  venons  de  développer  dans  le 
paragraphe  8,  nous  aurons  les  deux  équations  aux  difTérences  finies 

=  "^ 

(2)  F,.(.r)-F„(._I)  ^  2  .^  ^^^y^  , 


(3)  F„  (X)  +  Fn  (X  - 1)  =  2  -^  ^52 

et  les  deux  développements 


(n-2s)l 

s  =  0        ^ 


^t 


(4)  y^nCæ)    =  y      A2s+\(pn- 


2s 


(x), 


<l 


(5)  y  Fn  (X)   =^  Aos  Zn  -  2.  (-C)  , 

5  =  0 

tandis  que  les  éléments  de  la  base  [A„]  satisfont  aux  conditions  suivantes: 

40* 
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(6) 


2 


■"i   —    o   ^0  > 


Z.      ~   (2n-2"s)r^  =  ^-^^        U^'"  ~  ^'"  +  V  ' 

s  =  0 

OU,  ce  qui  est  la  même  chose: 

(7)  2L    (2n-2s+l)!22"^2,^i  =  ^~^^  '^'"+'- 

s  =  0 

On  voit  que  la  constante  Kn  qui  figure  dans  la  formule  (7)  du  paragraphe  8 
satisfait,  dans  le  cas  qui  nous  étudions  ici,  à  la  condition  Ä^2u  +  i  =  0;  c'est-à-dire 
que  nous  aurons  le  théorème  suivant: 

II.  La  suite  parfaite  [F„(a-),  A„]  est  déterminée,  pourvu  que  nous 
connaissions  une  seule  des  deux  suites  infinies 

(8)  A„,  A2,  A^,  .  .  .,  A2„,  .  .  . 

(9)  Al,  A3,  A5,  .  .  .,  A2„  +  i,  .  .. 

Pour  les  fonctions  f,i(x)  de  Bernoulli  la  suite  correspondante  (9)  ne  contient 
que  le  seul  élément 

Al  =  Y  , 

tandis  que  la  suite  (8)  qui  correspond  aux   fonctions  /„(x)  d'EuLER  se    réduira   au 
seul  élément 

A    -1 

On  voit  qu'une  suite  parfaite  quelconque  conduira  à  «fes  formules  récursives 
de  la  forme  (6)  et  (7). 

Or,  il  est  très  facile  de  donner  l'inversion  des  théorèmes  indiqués  par  ces 
deux  formules  récursives. 

En  premier  lieu,  soient 

o„,  Ol,  Oj,  .  .  .,  a„,  . .  . 

bo,  fci,  fc,,  . . .,  fc„,  . ..  ;     ^0  =  0 

deux  suites  infinies,  telles  que  nous  aurons,  pour  n  ^  1,  les  formules  récursives 

•""  'Ir'^^^r ='-""""■■■ 

s  =  0 

puis  posons  pour  /j  ^  0 

(11)  A2n  =  2  (a„  ~^  fe„) ,     A2„  +  i  =  o„, 

nous  aurons  le  théorème  suivant  : 
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III.  La  suite  harmonique  [F„(a;),  A„],  dont  la  base  [A„]  est  déterminée 
par  les  formules  (11),  est  parfaite,  de  sorte  que  nous  aurons  ces  deux 
développements,  valables  pour  tous  les  n: 

(12)  -^    F„  (X)    =  ^   Osifn-  2s  {X)  , 

s  =  0 

<T 

(13)  -^  Fn[X)    =^   (as+fo»)/„_2s(Xi. 

N   =  0 

C'est-à-dire  que  nous  pouvons  remplacer  la  formule  numérique  (lu)  par  les 
deux  formules  (12)  et  (13)  qui  contiennent  la  variable  complexe  x. 

Remplaçons,  par  exemple,  dans  (13)  n  par  2n-t-l,  puis  posons  x  =  0,  nous 
aurons,  comme  conséquence  immédiate  de  (10),  la  formule  recursive  pour  les  T,, 

(14)  ^    l2n:=2r-riT!2^"-2^  ~  '     ^     '" 

s  =U 

En  second  lieu,  soient 

Oo  ,  «1,  a, ,  . . .,  On,   ... 
fto,  /'i,  b.^,  .  .  .,  fc„,  ... 

deux  suites  infinies,  telles  que  nous  aurons,  pour  n  >i  0,  les  formules  récursives 
^     '  ^    (2n-2s+l)!22«-2«+i        ^     i)  "n , 

s  =  I) 

puis  posons 

(16)  A2n=an,      Å2n  +  l=bn, 

nous  aurons  de  même  : 

IV.  La  suite  harmonique  [F„(x),  A„],  dont  la  base  [A„]  est  déter- 
minée par  les  formules  (16),  est  parfaite,  de  sorte  que  nous  aurons  ces 
deux  développements,  valables  pour  tous  les  n: 


(17)  \Fn<X)    =^b,ifn-oAx),  L'LiR 


<1 


1  v^  '^^■ 

(18)  y/^nW  =^  asxn-2s{x).  y^^ 

s  =  0 

Remplaçons   dans    (17)   n    par  2n,    puis    posons  x  =  0,    nous    aurons,    comme 
conséquence  immédiate  de  (15)  la  formule  recursive  pour  les  ß„ 
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s  =  o 

Dans  ce  qui  suit  nous  désignons  comme  régulières  les  formules  récursives 
de  la  forme  (lu)  respectivement  (15)  pour  les  ß„  et  les  T,,,  tandis  que  les  autres 
formules  récursives  seront  désignées  comme  étant  irrégulières. 

Remarquons  que  la  plupart  des  formules  récursives  linéaires  connues  pour 
les  Bn  et  les  T„  sont  régulières,  il  est  évident  que  les  suites  parfaites  jouent  un 
rôle  fondamental  dans  la  théorie  des  nombres  susdits. 

Cependant,  il  faut  remarquer  que  la  plupart  des  suites  parfaites  que  j'ai  trou- 
vées par  ces  considérations  ne  présentent  qu'un  intérêt  médiocre  pour  l'Algèbre. 

Le  polynôme  étudié  dans  le  paragraphe  14  semble  être  une  exception  à  la 
règle  générale. 

Il  est  très  facile  d'indiquer  d'autres  suites  parfaites.  Soit  par  exemple  p  >^2 
un  nombre  entier,  je  dis,  que  les  polynômes 

(20)  /"'•'■^  =  nV^"'(^+7)" 


s  =  l 
s=p-l 


(21)  gnix) 


5  =  1 


forment  des  suites  parfaites. 

En  effet,  nous  aurons  immédiatement  : 

(22)  i-irfni-X-l)    =    fn{x),      (-l)"ff„(-.T-l)    =    (-l)P J,„(a.-)  , 

et  nous  verrons  que  fn{x)  est  toujours  du  degré  tj,  ^„(.v)  du  degré  n  respectivement 
n — 1,  selon  que  p  est  pair  ou  impair. 

Appliquons  les  définitions  (20)  et  (21),  les  formules  (11)  et  (12)  du  paragraphe  5 
se  présentent  sous  la  forme  suivante: 

(—1)"  1 

^— :y  y„  i—px—p)    =   ~^  ip„  ipx)  +  fn-i  (x) , 

(—1)"  ( — 1)P   ' 

^--JT  /n  i—px—p)    =   ^.r-X"  (^■)  +  9n  (X)  , 

ce  qui  donnera  le  théorème  suivant: 

VI.    S  o  i  t  p  ;  ;  1  un  nombre  entier,  les  polynômes 

(23)  F„ (.r)  =  ~,  fn  ipx)  +  /■„_,  (.V) , 

(24)  Gnix)    =  ^Xnipx)  -  (—l)Pgnix) 

forment  des  suites  parfaites. 

On  voit  que  F„(a)   est  toujours  du  degré   n,   tandis   que    G„(.r)   est   du   degré 
n — 1  respectivement  n,  selon  que  p  est  pair  ou  impair. 
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CHAPITRE  III. 
Formules  complètes  linéaires. 

§  10.   Formules  régulières  pour  les  B„. 

Il  est  très  interessant,  ce  me  semble,  que  la  plupart  des  formules  récursives 
classiques  connues  pour  les  nombres  de  Bernoulli  sont  une  conséquence  immédiate 
de  l'identité  ^  m 

^^ '  ^"'  *'^"'  ~  ^  +  2.(/n-l)!  '^^   (2s) !  (m -2s)  1   ' 

formule    qui    nous    donnera    un    grand    nombre   d'autres   formules   récursives   aussi 
élégantes  que  les  précédentes. 

En  effet,  désignons  par  p  un  positif  entier  quelconque,  puis  posons  pour  abréger 

(2)  A,„(.T,p)  =  "L±'^(2s,n{x,p)^(x^p)"^)-{x  +  pr  +  ', 
nous  aurons,  en  posant  dans  (1)  a-  \  p  au  lieu  de  ;r,  la  formule  générale 

(3)  ^(-l)-i  (2s)  ix  +  P^-^'B,  =   m\<f„,{x)  +  A,„_,(a-,p) , 

s  =  1 

formule  qui  est  essentielle  dans  la  tbéorie  des  nombres  de  Bernoulli. 

Première  application.     Supposons  æ  =  0,  puis  posons  pour  abréger 

(4)  A„,  =  A,n  (0,  p)  =  '"  +  ^  (2s„,  (p)  -  p-")  -  p-  + 1 , 
je  dis,  que  nous  aurons  les  quatre  formules  récursives  générales: 

!  =  n  — 1 


(5) 
(6) 
(7) 
(S) 


^(-l)^(2"|J)/'^+'ß«-.  =  (-1)"-'A2„, 

.5  =  U 

S  =  n  —  1 

^(-1)'  (2st2)/''''''^''-»  =  (-1)"-'A2„  +  ,, 

S   =U 

^(-l^'(2"  +  2)/'''^'^"-»  =  (-l)"-'(A2,.  +  i-/'A2„), 


s  =  n  — 1 


(2n  1-1)  ß. +^(-1)^(25^1  1)?"'^«-^  =  (-l)"-'(y-A2„_,). 


En  effet,  posons  dans  (3)  .r^=0,   m^2n+l  respectivement  ;7J^2/i  +  2,  nous 
aurons  les  formules  (5)  et  (6);    soustrayons  (5)  de  (6),   il  en  résulte  la  formule  (7). 
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Quant  à  la  formule  (8),  nous  posons  dans  (6)  n — 1  au  lieu  de  n,  puis  sousti'ayons 
le  résultat  ainsi  obtenu  de  la  formule  (5)  divisée  par  p. 

Ces  formules  générales  nous  donnent  les  cas  particuliers  suivants: 

1°  p^l;  nous  aurons: 

Å         —     "^~^  A  à  ^    } 

■"m    —         t)         )      ^l'i         Am  —  1    —     fj    , 

ce  qui  donnera  les  formules  1,  2,  3  et  4  de  la  Table.  Les  trois  premières  de  ces 
formules  sont  dues  respectivement  à  Moivre'),  à  Jacobi^)  et  à  Stern'). 

La  formule  de  Moivre  est  la  première  formule  recursive  connue  pour  les 
nombres  de  Bernoulli.  On  voit  que  notre  définition  des  ß„,  savoir  la  formule  (15) 
du  paragraphe  2,  donnera  et  la  formule  de  Moivre  et  celle  de  Jacobi. 

2"  p^2;  nous  aurons  dans  ce  cas: 

Am  =  (m-3)2"'-i  +  m  +  l,     A,„— 2^„_,  =  2'"-i-(m-l), 

ce  qui  nous  conduira  aux  formules  5,  0,  7  et  8  de  la  Table;  la  formule  5  est  due 
à  G.-F.  Meyer  '). 

On  voit,  en  vertu  de  la  formule  (11),  du  paragraphe  4,  que  les  suites  par- 
faites qui  correspondent  aux  formules  régulières  (5)  et  (6)  ont  respectivement  les 
éléments  généraux 

,Q\  Snix,p)  +  (— l)"Sn(— x—  l,p) 

/.„s  Sn  +  l{X,p)  +  {--l)"Sn  +  l{—X—l,p) 

^^  (n+l)! 

Deuxième  application.  Supposons,  dans  notre  formule  (3),  x=  — ^j 
puis  posons  pour  abréger: 

(11)  ^„  =  m(2/,„_,(/j)-(2p-l)"'    i)-(2p-l)"". 

où  lm(p)  est  la  somme  de  puissances  numériques,  définie  dans  la  formule  (17)  du 
paragraphe  4,  nous  aurons,  par  la  méthode  expliquée  dans  la  première  application, 
les  formules  générales 

(12)  {2-^"^'^2)Bn^^{-iy(l")2-^"    ■^^{2p   -\f^B„    s  =  {-h-    '  A.,n , 


■  1 

s  =  n  —  \ 


(13)  ^(- 1  r ( 2"  i  1  )  2 '"' --'^  (2/; -1  y^'  /}„  - .  = 


(-l)"-lA2n  +  l 

2p-l 


')  Miscellanea  analytica,  complementuni,  p.  fi  ;  Londres  1730. 

■-■)  .Journal  de  Ci-elle,  t.  12,  p.  2(;.');   I,s:i4. 

■■')  Ibld.  t.  84,  p.  267;  1878. 

')  Die  lîeiiiouUisclien  Zahlen  (Thèse  de  doctorat);  Gœttingue  1859. 
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S  =  n  -  1 

(14)  ((2/.-l)22"  +  2)ß„+^(-l)»(  J"  j)22"   2.(2^-l)2^ß„_,  =  (-!)"-< (^;_^-^2„)  , 

s=  I  ' 

s  =  n  — 1 

(15)  (2-'"+'-2)ß„+^(-l)^(^2s^)22"-2»(2/,-l)2^ß„_,=  (-1)"  <(Æ„-(2/)    D^o,,,). 

s  =  1 

1°  /)  ^  1  ;  la  formule  (11)  donnera 

Ani    =    m        1  ,      Ani       ^»1-1    =    1  , 

d'où  les  formules   9,   10,   11   et   13  de    la  Table.     La  formule  î)  est  due  à  Stern  '), 
tandis  que  la  formule  10  appartient  à  Euler-). 
2°  p  =  2,  ce  qui  donnera  : 

A,„  =  (m  — 3)3"'-i  +  2/n,     A,„-3A,„  +  i  =  3"-' —  (4n)-6) , 

et  nous  trouvons  par  conséquent  les  formules  13,  14,  15  et  1(>  de  la  Table. 

Les  suites  parfaites  qui  correspondent  aux  deux  formules  régulières  (12)  et 
(13)  ont  respectivement  les  éléments  généraux 

,  s„_i(x— Y,p)  +  (— l)"s„-i(— X  — ^,p— l) 

(16)  2^<pni^^)  +  — — —^ ,n — ^ ' 

sJx  — ^,p) +{—!)"  Sn{~X  —  ^,p—l) 

(17) „! ' • 

Troisième  application.     Posons,  dans  la  formule  générale  (3), 

X  ^  — ^;     a^loua=3, 
nous  aurons  les  formules  générales 

S=  Il        I 

(18)  ^(-\y(ll  +  \y4p  -a)^'+'i^"--''B„_s  =  (-l)-2-£„-(-l)"42"+<A2„(--^,/>), 

S  =  1 J 

S  =  fi  —  1 

(19)  ^{-\y{l'^y4p-a)^i^'^-'-^B„.s  =  -(22«-2)ß„-(-l)"42M2„-,(-^,/)). 

1°  />^1;  nous  aurons  les  formules  17,  18,  19  et  30  de  la  Table;  la  formule  17 
est  due  à  Worpitzky'). 

2"  p  =  2;  nous  trouvons  les  formules  31,  33,  33  et  34  de  la  Table. 

Les  suites  parfaites  qui  correspondent  aux  deux  formules  régulières  (18)  et  (19) 
ont  respectivement  les  éléments  généraux 


')  Journal  de  Grelle,  t.  26,  p.  90;  1843. 

-)  Opuscula  analytiea,  t.  II,  p.  264     265;  Saint-Pétersbourg  1785. 

^)  Journal  de  Grelle,  t.  94,  p.  224;  1883. 

I).  K.  D.  Vldensk.  Selsk.Ski-.,  7.  Række,  naluividensk.  og  mathem.  Afd.  X.  3.  *1 
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(20) 


(-l)V  I  1   \  Sn(^-T,/')  +  (-l)"Sn(-a;-f,/'-l) 


(21)  j^,  ^„ (4a-)  -  2^,  ^„ (2x)  + ^ {n^^ " " 

Quatrième   application.     Soit,  dans  la  formule  (3), 

x  =  — S")     a  =  loua  =  2, 
o 

nous  aurons  la  formule  recursive  générale 

s  =  n— 1 

(22)  |^(32"-l)ß„4-^(~l)»(^'Jj(3/j~a)=^32«-2.'ß„„,  =  {~\)"-^T-" A.,,.,^-^  J,p), 

S  =   I 

dont  la  suite  parfaite  correspondante  a  l'élément  général 

^„(3x)    ,  ^«-1  (^- 1'  P)  +  (-l)"^,.-i(-^-  |>  P-l) 

^^•^^  ^  3^1  ~  "^  (/T^^rn  • 

1"  p  ^  1  ;  nous  aurons  les  formules  35  et  "'G  de  la  Table. 
2°  /J  ^  2,  ce  qui  donnera  les  formules  27  et  28  de  la  Table. 

Cinquième  application.     Les  hypothèses 

x=- ^,      a=loua=5 

nous  conduiront,  en  vertu  de  (3),  à  la  formule  recursive  générale 

s  =  il  — 1 

(24)  ^"(-)p(^';)(6/,-a)^62"-=^»i5„_,  =  ^^''^''=^p=^B,^{-\)"~^&'^-A,„   \-{,p). 


s  =0 


à  laquelle  correspond  la  suite  parfaite  formée  des  polj'nomes 

^'    ''        6«-i  3"-'  2"-!    "^  (n  — 1)! 

1°  /)  =  1  ;  nous  aurons  les  formules  29  et  30  de  la  Table. 
2"  p  =  2,  ce  qui  nous  conduira  aux  formules  31  et  32  de  la  Table. 
On  voit  que  les  formules  récursives  que  nous  venons  de  développer  sont  con- 
tenues dans  les  trois  formules  générales  de  la   forme 

■s  ==  Il  -1 

(26)  ^i-iy{l'^U^"    ^'F^Bn-s=    an,pBn  +  bn,pEn  +  Cn,p, 

s  =  Il  —1 

(27)  ^^~^)'(2sil)  4'"-''P''ß«  »  =  a'npBn  +  K.pE^  +  c;,,p  , 


s  =  0 
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(28)  ^(-1)'  (  l")  6'"-'*P''ßn-s    =    «".pß"  +  ßn.P- 

Dans  ces  formules  générales  p  désigne  un  positif  entier  quelconque. 


§  11.    Formules  régulières  pour  les  T„. 

Dans   nos   recherches    sur    les    coefficients  des   tangentes    nous    prenons    pour 
point  de  départ  la  fonction  d'EuLER 

m  (  \  ~  1-    ^"'  I  ^^    (-l)^-'r»x"'^2s  +  i 

^'  ^'"^'^'         2  ■  m!    ■  ^  (2s-l)!(m  — 2s+l)122»  ' 

remplaçons  x  par  x-\-p,   où  p  désigne   un   positif  entier  quelconque,  puis  posons 
pour  abréger 

(2)  An^  {X,  p)  =  2"»  + 1  <T„,  {X,  p)  -  {2p  L  2a-)'" , 

nous  aurons  la  formule  générale: 

rn  +1 
Ss"  2~ 

(3)  ^(-^y-'{2s"-l)  (2p+2a;)"'-2»+ir,  -^  A,„{x,p)  ^    (-1)/',»!  2"'+i^„,(a-). 

s  =  1 

Première   application.     Supposons,  dans   (3),   a;  =-- — -^  ,  puis    posons   en 
vertu  de  (2): 

(4)  A^  =  2Tm{p)-{2p-ir, 

où   r„, (p)   est   la    somme   de  puissances  numériques  définie  dans  la  formule  (IS)  du 
paragraphe  4;  nous  aurons,  par  le  procédé  ordinaire,  ces  quatre  formules  récursives: 

s  =  ;i— I 

(5)  ^(-  l)^(2s""i)  (2p-lP*^  Tn-s  =  (-!)"-'£„  +  (-1)"-'A2„  , 


S  -U 
5  ^--  II—  I 


(6) 


^(-1)»('\M(2/J-1)2T„_,    =    (_1)"-M2„_,, 
S  =  0  ■  • 

s=_n— 1 

(7)     "    ^(-l)-^(2s+l)(2p-l)2»('r„_,  =  (-l)P-iE,,-(_l)«(A2„-(2/.-l)A2„_,), 
s  =  u 
s  ^  n— 1 

(8)   r„+,-^(-l)'(J_^_2)(2/,-l)2»'2  7',,_^  _  (-l)P-i(2p^l)£„-(-l)"((2p-l)A2„-^2„+,). 


s=0 

l"  p=l;  nous  aurons: 

Ain  =-   1  )      -Am        Ani-l  =  U  , 

ce  qui  nous  conduira  aux  formules  S'i,  34,  3ô,  3G  de  la  Table. 

41* 
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2°  p  =  2,  ce  qui  donnera  : 

^m  =  3'"-2,    A„  —  3Am-i=-i; 
nous  trouvons  les  formules  41,  43,  43  et  44  de  la  Table. 

3"  /j  =  3;  les  formules  (7)  et  (8)  nous  conduiront  aux  formules  41),  ÔO  de  la 
Table. 

Les  suites  parfaites  qui  correspondent  aux  formules  régulières  (5)  et  (6)  ont 
respectivement  les  éléments  généraux 

(9)  (-1)P2,„,,  (.-!)+ ^^^^^ , 

an{x—\,p)+{—i)''an{—X  —  ^,p—l) 

(10)  — — j — . 

Deuxième  application.  Supposons,  dans  la  formule  générale  (3),  .r  =^  0, 
puis  posons  pour  abréger 

(11)  An,  =  2"'+ii<7,„(/))-(2/jr, 
nous  aurons,  pourvu  que  p  soit  un  nombre  impair: 

s==n—l 

(12)  ^(-l)»(J^j)(2/,)2«  +  ir„_,    =    (-l)n-lA2n, 


s  =  n 


(13)  2Tn,  1  +^i~^y(%t^)i'^Pf''  Tn-s+l    =    (-l)"^2n  +  l  , 

s  =  1 
s  =  n 

(14)  2nr„  +  i+^(-lf(^J+})(2p)2^r„_,  +  ,  =  (_l)4^|±2_i,„^,), 

5  =  1  ^ 

s  =  ft 

(15)  27,.  +  !  +^(-1)^(2")  (2/»)''  ^n-s+i  =  (-l)"(A2n  +  i-2pyl2,.). 

s  =  1 

1"  /)  ^  1,  nous  trouvons: 

Ajn  =  i-      )      "m  ^Am  —  1    "=  "  , 

ce  qui  donnera  les  formules  37,  38,  39  et  40  de  la  Table.  . 

2"  p  =  3;  les  formules  (14)  et  (15)  donnent  les  formules  ôl  et  ö3  de  la  Table. 
Supposons  que  jd  soit  un  nombre  pair,  nous  aurons: 

(16)  ^Vl)^(2s  +  i)(2/')-'  +  'î'"-s  =  (-1)'—A2,., 

S=  0 

s  =  n  —  1 

(17)  ^(-l)'(2s+2)  (2/>)^'  +  '^n-.    =    (-1)"-' A2n  +  1  , 


s  =  0 
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s  =  n  — 1 

(18)  2nT„+^i^lf(f^J_\){2pr-^Tn-s  =  (-^^"-'{^^n-^^^)  , 

5  =  1 

s  =  n  —  1 

(19)  ^(-iyi^^^'^^y2p)^  +  ^Tn-s  =    i-l)"-HA2a  +  l-2pA2n). 

s  =  U 

3"  p^2;  nous  aurons: 

A„,  =  4'"  -  2">  + 1 ,     ^,„  —  4il„,_i  =  2"'  + 1 , 
ce  qui  donnera  les  formules  45,  4G,  47  et  48  de  la  Table;  la  formule  4Ô  est  due  à 
G.-F.  Meyer'). 

Les   suites   parfaites  qui   corrrespondent   aux   formules   régulières   (12j  et  (16), 
(13)  et  (17)  ont  respectivement  les  éléments  généraux 

.on^  <^u{x,p)  +  (— l)"g„(— x— 1,  p) 

^     '  n! 


(21^ 


an  +  i{x,  p)  +  {—l)"an  +  i{—x  —  l,  p) 
(n  +  1) 


Troisième  application.     Supposons  dans  la  formule  (3) 


X  ^ ^  ,     a  =^  1  ou  a  ^  2  , 


puis  posons: 

(22)  A,n  =  6'"^,„_i  (y,  p)  -3(6p-2a)'"-' 

nous  aurons  pour  m=^2n  —  1,  la  formule  recursive 


=  n-l 


(24) 


^{-ir(^"-^)3^''-^Hep-2ay-^T„^s  =  (-1)"-M2„-^     1)«+P^(3"      3)^^^ 

s  =  0 

ce  qui  donnera  pour  /j=  1,  p  =  2  les  formules  53,  54,  55  et  56  de  la  Table. 

La  suite  parfaite  qui  correspond  à  la  formule  régulière  (24)  a  l'élément  général 

IV    i?,X)  \  »^nU  — -f,/î)  +  (— l)"Tn(— X  — y,/)— l) 

(25)  {-lY^''[^~Xni^))  +  — '—^ ^!-^ • 


55  12.   Formules  pour  les  E„. 

Nos  recherches  sur  les  nombres  d'EuLEU   sont  fondées  sur  la  formule  (10)  du 
paragraphe  5,  savoir:  ,,i 

^^^  ^y-'"^''>  -        7rr\         ^^     (2s)!  22^'     {m-2s)\     ' 

5=1 

dans  ce  qui  suit  nous  désignons  toujours  par  p  un  positif  entier. 


')  Die  Bernoullischeii  Zahlen.    Gcettingue  1839. 
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Première  application.  Supposons,  dans  (1),  x^p,  puis  posons  pour 
abréger  : 

(2)  Am  =-  (2/j  i- 1)'"  -  2'"  + 1  (T„,  ip) , 

le  procédé  ordinaire  nous  conduira  à  ces  quatre  formules  récursives: 

(3)  ^(-l)»(^^)(2jD+lp£„_,  =  (-l)"-iA2„, 

s  =  0 
s  =  n— 1 

(4)  ^(-I)»-l(^'J-}J(2p^l)2s-lE„_^    =    (_l)pr„  +  (_l)n4,„_j, 

s  =  1  •  • 

■s  =^  n— 1 

(5)  ^(-l)'(2"27^)(2/)+l)2»E„-..  -  (-l)n2/)^l)r„-  (-l)"(il2„-(2/)+l)^2„   i), 

s  ^-  0 

(6)  ^(-l)''(2s  +  i)(2p+l)''+'^"-  =  (-DPT'n+i  +  (-l)"-i(A2„+i-(2p+l)^,„), 

1"  p  =  0,  ce  qui  donnera  a,„{0)  =  0,  d'où: 

•A/n  =  1  ,      "m         -"m  —  I  =  U  j 

c'est-à-dire  que  nous  aurons  les  formules  classiques  57,  5S,  51)  et  60  de  la  Table. 
Les  formules  57  el  5Î)  sont  dues  respeclivemenl  à  Euler ')  et  à  Scherk-). 
2"  /J  =  1,  nous  aurons  dans  ce  cas: 

A,„-3'"-^-2"'  +  ',     i,„-3A,„_i=-2'",  ' 

ce  qui  donnera  les  formules  65,  66,  67  et  68  de  la  Table. 

3"  p  —  2;  les  formules  (5)  et  (6)  donnent  respectivement  les  formules  71  et  73 
de  la  Table. 

Deuxième  application.  Introduisons,  dans  la  formule  (1),  æ  =  p  —  -^,  puis 
posons  pour  abréger: 

(7)  A,„   ^  (2p)"'-2r,„(p), 
nous  aurons  pour  p  impair: 

i-      n- 1 

(8)  2£„  +^'{~ir(r/l](2pf^En-,  =  (-l)"-i^2n  , 


S  =  ] 
s  -   n—l 


(9)  ^(-'^y{l''s+\y^P^^'''^"    ^    =    (-l)"-'>-l2a+l, 

(10)  (2/.  -1)  £„  +^(- 1)  (  J^  1  ){2py'^En-s  =  (-1)"   >  {"^'^p'  -  ^2,.)  , 

.     s  —  l 

')  Institutiones   calculi   <lifTerentialis ,    p.  54.');   .Saiiil-I'clcrsboiirg    1755.       Opuscula   aiialytica.   t.  H, 
p.  269-70;  Saint-I'ctersboiiij;  1785. 

'-)  Matlicinatischc  Abhandlungen;  Herlin  1825. 
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s  =  2n-l 


(11)  2En+^{~lYi\'^)(2pr-'E„^s  =  (-l)"-M42„-2p/l2„_,). 

s  =  1 

1°  p^l;  nous  aurons: 

Am  ^  s  2,     Am       2Atn-l  ==  2  , 

ce  qui  donnera  les  formules  61,  63,  63  et  64  de  la  Table. 
Soit  ensuite  p  un  nombre  pair,  nous  aurons: 

s  =  n— 1 

(12)  ^{~ir-^(l''^y2p)^En-s  =  (-1)M2„, 


s-1 


(13) 


(14) 


^(-l)'(2"|J)(2p)2'+'ß«^..  =  (-I)"-'^2„+., 


s  =0 

s  =  n— 1 


(2/,  fl)E„+^(-l)»(Jj'^)(2p)2«£„_,  =  (_i)n-i(^'-+'    _^,„), 


s  =  l 
s  =  n 


(15)  ^(-l)''(2"i2)(2p)''+'^"-  =  (-l)«(A2„+2-2joil2„+i). 

2°  p^2;  les  formules  (14)  et  (15)  donnent  respectivement  les  formules  6Î>  et  70 
de  la  Table. 

Troisième  application.     Introduisons  dans  la  formule  (1): 
X  ^  p  — ^ ,      a  =  loua  =  2, 

o 

puis  posons  pour  abréger: 

(16)  Am  =  2.6"'-',T,„    ,(--|,/))  — (6p4-3-2a)"'->, 
nous  aurons  pour  m  =  2n — 1: 

(17)  ^(-l)»(2^::})32"-2s(6p+3_2a)2^+i£„_s  =  (-l)"-i^„  -  ^=^^^^"— -^  T,, 

s  —  1 

Posons  particulièrement  p  =  0,  a  =  l;  p=l,  a=^2;  />=1,  a=l,  nous  aurons 
respectivement  les  formules  73,  74  et  70  de  la  Table. 


§  13.   Formules  contenant  les  ««(i>)  et  les  <t„  (/>).') 

Les  formules  de  Bernoulli  et  d'EuLER  montrent  clairement  que  les  ß„  et  les 
r„  sont  intimement  liés  avec  les  deux  sommes,  de  puissances  numériques  Si,{p) 
et   Onip). 


')  Dans  un   Mémoire  qui    paraîtra   dans   les  Annali   di   matematica  j'ai  donné   des  généralisations 
très  étendues  et  très  curieuses  des  formules  du  §  13. 
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De  plus,  il  est  1res  facile  d'évaluer,  pour  les  Bn  et  les  T,,,  une  suite  de  for- 
mules récursives  dont  les  coefficients  contiennent  les  deux  sommes  susdites.  Nous 
nous  bornerons  à  développer  les  formules  de  ce  genre  qui  sont  essentielles  dans 
les  recherches  qui  nous  occupent  ici. 

Remarquons  tout  d'abord  que  les  développements  pour  les  Sn{x,p)  et  les  an{x,p) 
que  nous  avons  donnés  dans  le  paragraphe  4,  nous  donnent  des  formules  du  genre 
susdit. 

En  effet,  posons,  dans  la  formule  (12)  du  paragraphe  4,  a;  =  0,  ar^ — 1,  puis 
soustrayons  les  deux  résultats  ainsi  obtenus,  nous  aurons  la  formule  inverse  de 
celle  de  Bernoulli,  savoir: 

r  m  11 

Traitons  de  la  même  manière  les  formules  (14)  et  (16)  du  paragraphe  4,  nous 

aurons: 

<-^ 

(2)  "^P"  =  2^„+,(p)-p"+'+^(-l)-i("+^)ß.(2<T„_2r+,(p)-p"~^-'), 

r  =  1 

ce  qui  est  l'inversion  de  la  formule  d'EuLER. 

Posons  maintenant,  dans  la  formule  de  Bernoulli, 

^  ni—\ 

m  s,„_,  (r)  -  r'"  -  '^  r—'  =^(-1)»   i  (^^^  B,  r"'-2« , 

s  =  1 

successivement 

/•  =  1,  2,  3,  ...,  p-\, 

puis  additionnons  les  p — 1  équations  ainsi  obtenues,  nous  avons  à  étudier  la  somme 

A.  =  Sra_i(l)  +Sm_i(2)  +  ...  +  s„,_i(p— 1). 

A  cet  effet,  ordonnons  le  second  membre  selon  les  puissances 

1""-!,  2"'-i,  3"'-i,  ...,  (jo— l)"'-i  , 
nous  aurons: 

A  =  (p-1)  •  !"-•  ^  {p-2)  ■  2"-!  +  . . .  +  (p  -  (/>  -  D)  ■  (p-^)l"-'  , 

ce  qui  donnera  immédiatement: 

A  =  ps„,_i(p— 1)  — s„,(p— 1). 
Cela  posé,  nous  aurons  finalement: 

^  m—  1 

(3)  ^(-l)'-'(^^)s„.-2,(p-l)i^r  =  m(p-  2)*'"    i(p-l)-('"  +  l)s«.(p-l)- 

r  =  1 
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D'autres  formules  récursives  de  ce  genre  sont  des  conséquences  immédiates 
des  développements  de  <p,iipx)  et  ;(n(px)  donnés  dans  le  paragraphe  5,  savoir  les 
formules  (21),  (22)  et  (23). 

Le  premier  de  ces  développements: 

r  =  m 

\~'   ( l)'"p"'-'"-l 

^m(p^')    =  P"'<fmix)  +  ^      i -—-- Sr{p—l)fm-r{x) 

r  =  l 

donnera  pour  x  ^  0  et  m  =  2n  respectivement  ni  =  2n  +  1  ces  deux  formules 
récursives: 

r  =  H  — 1 

(4)  (/^"  +  '-/))ß„+^(-l)'-(2")i)2''-2'S,,(p-l)ß„_,    -^    i-l)"{s2nip-i)-~npS2„-lip-l)), 

r  =  1 
r  =  n—i  . 

(5)  ^'(-l)'-(^;+})p2..-2's2,+i(p-l)ß„_,  =   (-l)"(|s2„+i(p-l)  -  [n  I-  2-)p«2„(p-l)j  ' 

r  =  0 

formules  qui  peuvent  être  traitées  d'après  la  méthode  appliquée  dans  les  para- 
graphes précédents. 

Les  deux  formules  (4)  et  (5)  sont  dues  à  M.  A.  Radicke');  posons  dans  les 
formules  en  question  p  =  2,  nous  retrouvons  les  formules  9  et  10  de  la  Table. 

Remarquons  encore  qu'il  est  permis  de  remplacer,  dans  (4)  et  (5),  les  Sm{p—\) 
par  les  s,n{p)  correspondantes. 

Posons,  dans  (3),  m  ==  2n,  puis  soustrayons  de  (4)  le  résultat  ainsi  obtenu, 
nous  aurons: 

(r  =  H— 1 
p(/.2''-l)ß„  +    V(-l)'-(5")s2.(p-l)(p2n-2.~l)Z^„-.    = 

\  =  (— l)"(n(p-l)s2„^i(/3-l)  — 2nS2„(p-l)), 

formule  qui  est  essentielle  dans  la  théorie  des  nombres  de  Bernoulli.  %. 

Quant  à  la  formule  (22)  du  paragraphe  9,  savoir: 

v=_m 
V""'  (_l)r„m-r-l 

XmipX)    =  ^       {T^V)\ '^'•+l(P~l)  ?"'-'■  (*^)' 

r  — u  

OÙ  p  désigne  un  nombre  pair,  nous  aurons  en  posant  æ^O  et  m  =^  2/i  respective- 
ment m  ^  2n  j  1,  les  formules  récursives: 

r  —  ni 
(7)      ^(-l)'-(^J?j:/)p2.-2r^2r+l(p--l)ßn-r    =    ("D'-^-Tan  +  l  (p-1)  ~    (n  +    \  )p  ^2„  (/>- -1)  V 


')  Die   Recursionsformein    für  die   Berechnung   der   Bernoullisclien    und    Eulersclien   Zahlen,   p.  7; 
Halle  a.  S.   1880. 

D-  K-  D.  Vidensk.  Sclsk.  Skr  ,  7.  Hække,  luituividensk.  og  niathcm.  Alct    X.  3-  42 
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r  =_n_—i 

(8)      (22"-l)pß„+^(-l)'-(.^'^;)/,2n-2'-<T2.(p-l)ß„-r    =    (-1)"K  (/^-l)  -  »P  <T2„-1  (/)-!)). 
r  =  1 

donl  la  dernière  est  très  curieuse  en  comparaison  avec  la  formule  (4). 

Posons  p  —  2,  nous  retrouvons  de  nouveau  les  formules  5)  et  10  de  la  Table. 

Du  reste,  on  pourrait,  dans  (7)  et  (8),  remplacer  les  amip — 1)  par  les  <7m(jD) 
correspondantes. 

La  troisième  des  formules  susdites,  savoir  la  formule  (23)  du  paragraphe  5: 

Xmipx)    =   p"'/m(.r)  +  ^,      yf ar{P'-l)x,n-r{X), 

)■  =  1 

où   p   doit    être   un   nombre  impair,   donnera   de  la  même    manière   les   formules 
récursives 

r  —  n—i 

(9)  (p2n-l  _^1)  r„  +^(_l)r^2/J-l  y„„2r-l  2-^'- aor{p-\)  T„    r    =    (-l)"'»  22«-l  c72„-l(p-l)  , 

r  =  1 
r  =  II— 1 

(10)  ^{-\Y[2'i'^^p^'-'^-'2^a2r  +  x{p-\)Tn-r   =    (-1)""' 22'-l  <T2,.  (/)-l). 
r  =  0 

Dans  ces  deux  formules  on  pourrait  remplacer  les  a,„{p — 1)  par  les  (T,n{p) 
correspondantes,  pourvu  que  nous  remplacions  en  môme  temps,  dans  (9),  /j^n-i — l 
par  /j2"    '   1-1. 

Pour  mettre  en  pleine  lumière  la  grande  flexibilité  de  nos  méthodes  générales, 
nous  avons  encore  à  étudier  les  deux  suites  parfaites  formées  des  deux  poly- 
nômes : 

s  =£-1  ä  ^  p     I 

(11)  fnix)  -  7jr-^(^  +  f  )"  .      G,.(x)  ^  l  -^^-^y-i^+^-^Y 

qui  figurent  à  la  fin  du  paragraphe  9. 

Nous  aurons  immédiatement,  pour  le  premier  de  ces  deux  polynômes,  les 
deux  développements:  „ 

(12)  !/"(-) -^(ÊTrM;iit^n-(-). 

^    2 

(13)  |/„(a-)    =    (p-l)Xn{x)  +^  %-^^  Xn--^i^)  ; 

posons  æ^^O,  puis  remplaçons   n  par   2n    respectivement  par  2n -|- 1 ,  nous  aurons 
respectivement  la  formule  (5)  et  la  formule  nouvelle: 

r  --  n    1 

(14)  S2n+X{p~\)   =  ^-=^£^(p-l)p-"  +  '  -f^'(  -   1)'-(^;':^J)S2„-2.(P       l)(^)^+'r,+  l. 
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dans  laquelle  on  pourrait  remplacer  les  s„,  (p  —  1)  par  les  «„,  (p)  correspondantes, 
pourvu  que  nous  remplacions  en  même  temps  le  facteur  p — 1  du  premier  terme 
au  second  membre  par  p  [-1. 

Quant  au  polynôme  G„(x),  nous  aurons  pour  p  pair: 

(15)  y  G„  (X)  =  ^„  (X)  +^  %yr^^Zn-2r  (x) , 

r  ^  l 

s-, 

(16)  |g,.(x)    =^  (2T+ff  p^l.  fn^^-ri^), 

tandis  que  nous  trouvons  pour  p  impair: 

<^ 

(17)  Y^"^""^  =^  irtl^AW^  Xn~-^-'^x) , 


^"i^ 


(18)  I  ^"^^)  -^  (2r+2l!p^+2  f«-2r-,(x). 

r  =  0 

Posons  dans  les  quatre  dernières  formules  .t  =  0,  nous  aurons,  pourvu  cjue  n 
et  p  soient  de  parité  différente: 


<Vi 


(19)       an(p-l)    =    ^<7„_,(/,-l)  +^(-l),.(2"  )/>2r^,,    2r(p-l)ßr, 


/•  =  1 
n-1 


(20)     <7„(io-l)  =--  n  !  2/)"^„(0)  +^(-l)'-(2r'f  1  )  (2)'"^'''"-^-'  ^^^^^  ^'•+'  ' 

ru 

dans  ces   deux   formules    il   est   permis   de    remplacer   les   <t„, (/)  — 1)    par  les    amip) 
correspondantes. 

§  14.    Exemples  des  formules  irrégulières. 

Pour  obtenir  des  formules  récursives   d'une   nature   entièrement  différente  des 
précédentes,  nous  avons  à  étudier  le  polynôme 

<>•  '•«-l''2^.(V)9-'-        '•«  =  ^^ 

nous  aurons  pour  n  =  l  et  n  =  2  respectivement: 

(2)  f,(x)  =  x^^  ,       ¥.Ax)  =  x^+x+^. 


42 


* 
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De  plus,  il  est  très  facile  de  vérifier  la  formule  recursive 
(3)  [x  +  ^^  fp(x)  =    ¥p+r(x)+^9'p-^{x),      p>l, 

ou,  ce  qui  est  la  même  chose, 

f,  (x)  9p  {x)  =   ¥p+i  (x)  +  ^  V'p   ,  {X),      p^l, 
d'où,  par  la  conclusion  ordinaire  de  n  à  n  -l,  la  formule  plus  générale 

(4)  r,  (x)  Wp  {X)  =  '/'p+,  (X)  +  2V,  '/'/'  '/  (•^•)  '    p  "  9  ; 

c'est-à-dire  que  nous  aurons  particulièrement: 

(5)  (æ=  +^  +  \)  f'pi--^-)  =    f'pMx)  +^  9'p^2{x)  ,      p:^2. 

Cela  posé,  nous  aurons  immédiatement  la  formule  curieuse: 

(6)  r„  (4x2  ^  4a.)  _  22"  ?'2„ (x) , 
d'où,  en  vertu  de  la  définition  de    V'nix): 

s  =  Il 

appliquons    ensuite   la   formule  (3),  nous  aurons  de  même: 

S  =  Il 

De   plus,   nous   aurons,   en  vertu  de   (3),   par   la   conclusion    ordinaire  de   n  à 
n-\^l,  cet  autre  développement: 

=-2  (-l)»n  /„^s\  P  +  t) 
9''n{x)  =    >       n  — S    \    s    /  24» 

s=  0 

Les    formules    que    nous  venons   de   développer    donnent    immédiatement    les 
valeurs  numériques 

1  '  n^  /       1  \  (— IV 

(10)  '/';.(0)  =  psrr  '      ^«(0)  =  2^2  .      ^'2n(-y)   =  ^4^  • 

Nous  avons  encore  à  déterminer  cette  autre  valeur  numérique: 

(11)  ^"(-t)  =  S-. 

les  développements  (1)  et  (9)  donnent  immédiatement  pour  a„  ces  deux  expressions: 

(-)      -  -ï  '-^  ("D  =  '-"'I  '^!^  (V) . 


(9)  !r„w  -2, 


I  =  0 
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tandis  que  l'équation  fonctionnelle  (3)  donnera  la  formule  recursive: 

(13)  a„_t  =  a,,^   a„-2,     »  "^  2. 

Appliquons  les  valeurs  initiales  : 

«u  -=  2,       Ol  =  1, 
nous  aurons  généralement: 

(14)  «fin  =  2  ,     öGn  +  i  ==  1 ,     ao„  +  3  =  —2  ,     aG„  +  2  =  —1. 

Posons  pour  abréger 

2cosn/!/  =  (/>„(2cos^), 
nous  aurons  : 

(-1)" 
2 


^nW   =^W-'^2n(2'M; 


c'esl-à-dire  que  l'équation  algébrique  du  degré  n 

(15)  ¥n{x)    =    0 

a  les  n  racines  négatives  inégales. 

(16)  «p  =  _cos2^?£±^,      0<p<n~l, 
de  sorte  que  nous  aurons 

(17)  ap  +  ö„_p_i  =  —  1  ,      p>n~p  —  l. 

Cela  posé,   il  est  évident  que    ¥n{x)   représente   une   solution    très   intéressante 
de  l'équation  fonctionnelle 

{-l)nf(-X    -1)    =    fix), 

OÙ  f(x)  est  un  polynôme  du  degré  n  par  rapport  à  x. 

Quant  aux  applications  de    V'„{x)   dans  la  théorie  des  nombres  de  Bernoulli, 
nous  aurons  les  deux  développements: 


(18) 


2    y'»,(x)  =  g,.,+^    2m -25-1  i       2s+l       j         2^-+2     M^'"-2s(x-) , 


<'f 


nq^        1    »•  /-v^         "V     '"     /2m— 2s \  (m  — 2s)! 

s  =  0  ^ 


Dans  (18)  nous  aurons  par  conséquent:  ~ 

Är„+i  =  0; 
mais  je  n'ai  pas  réussi  à  déterminer  sous  une  simple  formule  la  valeur  de  /fan- 

Posons  dans  (18)  m  =  2/1+1,  x=    "X'  "ous  aurons,  en  vertu  de  (11)  et  (14), 
la  formule  recursive 

(2m  'Y^~'(-l)M2n  +  l)/4n-2s  +  n  p  ,     ,.„ 

^^^^  2^      4n-^7Xr  l      2s  11      j  ^"   »  =  (-1)"'""  . 
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où  nous  avons  posé  pour  abréger: 

Posons  dans  la  même  formule  m  =  2n  et  x  =  0,  x^ — ^-^,  puis  soustrayons 
les  deux  équations  ainsi  obtenues,  nous  aurons: 

s    -0 

Enfin,  différentions  par  rapport  à  x  la  formule  (18),  puis  posons  m  =  2n  }-l, 
cr  =  0,  il  en  résulte: 

r99^  V'  (-1)^(2" +1)    /4n-2s+l\  „        _  (-l)"-'n(n+l) 

^     ^  ^    (4n-2s  +  l)2''n      2s  +  l      j  ^"^  -  24n-2 

Quant  à  la  formule  (19),  posons  m  =  2n  —  1,  æ  ^  0,  nous  aurons: 

m^  ^\^\-iy{2n-l)  /4n-2s-2\y        _^  (-1)"-^ 

^'''*^  ^   (2n— s— 1)224         2s        j^'.-^~     22«  2    ' 

tandis  que  les  hypothèses  m^2n,  x= — y  donnent: 

m^  '  V      (—1)'"     /4/j-2s\  p.        _  1  — (— 1)" 

^     '  ^    (2n      s)22»l      2s      j^"-s  -        22"        ' 

s  ^  0 

On  voit  que  plusieurs  des  formules  récursives  que  nous  venons  de  trouver 
sont  homogènes. 

DilTérentions  plusieurs  fois  par  rapport  à  x  les  formules  (18)  et  (19),  nous 
trouverons  des  formules  récursives  irréguiières  d'une  forme  plus  compliquée. 


CHAPITRE  IV. 
Formules  linéaires  incomplètes. 


§  15.    Etude  d'un  polynôme  entier. 

Désignons   par  a:   et   «   deux   variables   complexes,   par   n   et  p  deux   nombres 
entiers  non  négatifs,  nous  avons  à  étudier  le  polynôme  entier  du  degré  n+P- 

(1)  /"(x)  =  (a;  +  «)"(x+l  — a)P. 

Écrivons 

f{x)  =  {X  +  «)"  [{X  -f  a)  +  (1  -  2a))P , 

nous  aurons,  en  appliquant  la  formule  binomiale: 
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s-P 


(2)  nx)     =^(^)(l-2a)'(æ  +  a)n  +  P-S 

s  =^  o 
el  il  csl  évident  que  l'identité 

f{x-\)  =  {x-~a)P{{x-a)-{\~-2a)Y 


donnera  de  même: 

(3)  f{x-\)  =^  V- D*  (")(!-- 2«)» (^ -«)"+"" 


/^, 


Cela  posé,  additionnons,  puis  soustrayons  les  formules  (2)  et  (3),  nous  aurons 
ces  deux  développements: 


(4) 


f{x) 


(5) 


[Pyn+p-s)\{\-2ayxn  +  P-s{x  +  a)  + 

^{~Ml){n+p-s)\{\-2arxn  +  P-s{x-a), 

s --a 

fix)  =  AVp(«)-|     T'(^](n+/j-s)!(l-2a)V„  +  p_,  +  i(x-  +  «) 


s  =  n 


où   le    terme   Kn,p{a)   qui    figure   au   second  membre  de   (5)   est   indépendent   de   la 
variable  a;. 

Pour  déterminer   la  valeur   de  A',,,,, («)   nous   ditrérentions   par  rapport  à   x   la 
formule  (5),  ce  qui  donnera: 


(6) 


f{x)  =^  (P\{n^p-s)\{\-2aYfn+p-s{x  +  a)- 
s  =  n 

-^^(-l)»("]("+p-s)!(l-2«)*Y„  +  „_,(x--«), 


s  =0 

et  nous  aurons  évidemment: 

(7)  f'{x)  =  n(æ  +  a)«-i(^  +  l— «)''+p(a.-  +  «)"(æ+l  — c!)P-i. 

Développons  maintenant,  en  vertu  de  (5),  les  deux  fonctions  qui  figurent  :ui 
second  membre  de  (7),  nous  trouvons  précisément  tous  les  termes  du  second 
membre  de  la  formule  (6),  mais  nous  trouvons  en  outre  un  terme  qui  est  indépen- 
dent de  x;  c'est-à-dire  que  ce  terme  constant  par  rapport  à  x  s'évanouira,  de  sorte 
que  nous  aurons: 
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ou,  ce  qui  est  la  même  chose  : 

K,,,  p  (a)  ^   —  — _-j  Kn+\,  ,,-i  (a)  ; 
c'est-à-dire  que  nous  aurons  : 

(8)  Kn.  p  («)    =   -li^)  f    ^-+P'  "(«)• 

Or,  l'identité  évidente 

(æ  +  a)'" _  (æ-f- «—!)'"  _  (x-^a)"' _  "^  (—  iy{l—2uy{x~-  u)"'-' 
m\  m\  ml  ^^  s!  (m  —  s)! 

.5  =  U 

donnera: 

5  =  »1  +  1 

(x+«r  ,   ,  s     v^  (—1)^(1-2«)»        ^      . 

car  les  deux  membres  de  la  formule  (9)  sont  des  éléments  de  deux  suites  harmo- 
niques. 

Remarquons  ensuite  que  la  formule  (9)  peut  être  obtenue  directement  de  (5) 
si  nous  posons  /)  =- 0,  n  =  m  et  si  nous  divisons  ensuite  par  ml. 

Cela  posé,  nous  aurons  : 

(-i)'"(i-2«r+' 

d'où,  en  vertu  de  (8),  généralement: 

(10)  K^.p{x)  ^  J-^^^;(i-2«)"+''-*^'- 

Soit  ensuite  </<n+p  un  positif  entier,  la  formule  (4)  donnera: 
DS[{x  +  ar{x-^l-a)p]    ^^(P\n  \-p-s)l{l~2af;;n+p-q-s)ix^a)  + 

s  =  (I       ^        ' 


(11) 


s  =U 
S  *=  il 


+ ^{-iy("\(n  -r p-s)l  {l  -2ayxn+p-.,~.{^-a), 

s  =  0  ^ 

OÙ  il  faut  supprimer  les  termes  contenant  des  fonctions  d'EuLER  à  indice  négatif. 

Remarquons    que    la    formule   (4)    est    un   cas   particulier   de   (11),    c'esl-à-dire 
correspond  à  7  =  0. 

La  formule  (5)  donnera  de  même: 


(12) 


DS^'[{x   \-a)"(x-\l-u)P'\    =^^(s)("   \  p-s)l(l^2ay,fn+p   ,  s{x\-a)- 

s  =  n 
—  ^(-lff"V"  f  P-S)'  (l-2af  f„+p-,_s(a.-  — «) , 
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où  il  faut  supprimer  les  termes  contenant  des  fonctions  de  Bernoulli  à  indice 
négatif. 

Il  est  évident  que  la  formule  (5)  n'est  pas  un  cas  particulier  de  (12);  c'est-à-dire 
qu'il  faut  étudier  séparément  la  seule  formule  (5)  et  l'ensemble  des  formules  (12). 

Il  est  très  interessant,  ce  me  semble,  que  nos  identités  algébriques  précédentes 
nous  donnent,  d'un  seul  coup,  toutes  les  formules  incomplètes  de  première  espèce 
connues  et  un  grand  nombre  d'autres.  On  sait  que  les  formules  connues  de  ce 
genre  ont  été  trouvées  par  des  méthodes  différentes. 

§  16.    Formules  de  M.  Saalschutz. 

Posons,  dans  notre  formule  générale  (5)  du  paragraphe  15,  a  =  0 ,  la  fonction 
(Pn+p  +  i(x)  disparaîtra,  de  sorte  que  nous  aurons,  après  une  légère  modification,  le 
développement  suivant  : 


(1) 


s  =  n— 1 

+^(-1)^(5^1)  (n+p-s-l)!fn  +  p-s(a;), 


ce  qui   nous   donnera   les   formules   incomplètes  que  M.  Saalschütz')  a  trouvées  à 
l'aide  de  la  formule  sommatoire  d'EuLER  et  de  Mac  Laurin. 
1"   Supposons  tout  d'abord  n-^-p  pair,  savoir: 

(2)  n+p  =  2/n, 


puis  posons  x- =  0,  nous  aurons  la  formule  incomplète: 

Bn 


.<  P=^  <  5-' 


*'^^  (2m  +  l)!      ~^^     ^'\2s+\)2m-2s^^^     ^^2^  +  1;  2/: 


lm  —  2s  ' 

d'où   parliculièremenl   pour  p=^n,  ce   qui   donnera   également   m  =  ;?,    la   formule 
plus  élégante 

^*'  ^^     ^^\2s^\)n  —  s         (2n+l)!- 

s  =  11 

Supposons  dans  cette  formule  n^2q  respectivement  n  ==  2r/  ^1,  nous  verrons 
qu'elle  contient  respectivement  l'ensemble  des  nombres  de  Bernoulli: 

Boq+l,    B2q,    .  .  .   .  ,     ßgr+l- 


')  Zeitschrift  für  Mathematik  und  Physik,   Bd.  37,   p.  374—378;   1892.     Vorlesungen    üljer   die   ßer- 
noullischen  Zahlen,  p.  185—189;  Berlin  1893. 

i).  K.  1).  \'iilensU.  Selsk.  Skr..  7.  Række,  iiaturviilejisk.  ofi  iiKitlicm.  .\fd.  X.  3.  43 
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Posons,  au  contraire,  dans  (1),  a*  = — y,  puis  ajoutons  l'équation  ainsi  obtenue 
à  la  formule  (3),  puis  multiplions  par  2*'"   ',  nous  aurons: 

=      2  =2 


(5) 


(__l)m  +  n22-n-l    =^(-l)'(2s  +  ijs*' î^m- +^(-l)*(2s"    ^Y'' T,„_s  , 


ce  qui  donnera  particulièrement  pour  p^  n  =  m: 


<¥ 


(6)  22«-2=^(-l)»(2s",l)2^^r„_,, 

s  =  Il 

formule  qui  est  du  même  caractère  que  (4). 

2°   Supposons  ensuite  n-\-p  impair,  savoir: 

(7)  n  +  p  =  2m  +  l, 
la  formule  (1)  donnera  pour  a'  =  0: 

<  £=?  <  »-2 

(-l)"'+"n!/>!_V  /     ;,     \^„.3s V(_iJ     "     \     ^"-» 

^^>  (2m+2)!      ~^  ^     ^M2s+2;2m-2s      ^^     ^'\2s  +  2    2m-2s' 

^  '  s  =  0  s  =  Il 

d'où,  pour  p  =  n-\-l,  après  un  simple  calcul,  la  formule  (4). 

Posons  encore,  dans  (1),  x  =  —  y,  nous  aurons  par  le  procédé  ordinaire: 

<P-2  <  n-2 

~?-2  =;      2 

(9)       (-l)".+"22'"-2  =^(-1)^(24  2) -"'^"-»-^(-^^'(2/^2)^'''^'"-»' 

s  =  ü  s  =  11 

soit  /j^n-f-l,  ce  qui  donnera  m  =  n,  nous  retrouvons,  après  un  simple  calcul,  la 
formule  (6). 


§  17.    Généralisations  des  formules  de  Stern. 

Supposons,  dans  la  formule  générale  (12)  du  paragraphe  15,  «  =  0,  remplaçons 
q  par  7 — 1,  où 

l<g<n  — 1, 

puis  posons  pour  abréger: 

(1)  n+/)  =  m  \-q, 

l'hypothèse  x  =  0  donnera  : 

r-l  s  =  n— 1 

s  =  0  s  =  0 
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1"  Soit  m  un  nombre  pair;   nous   posons   2m   au   lieu  de   ni;   divisons  ensuite 

par  (q — 1)!  les  deux  membres  de  (2),  nous  aurons: 

m  0  ^  Jh.)-(,/,, ) ('"'+^zry~-.  +S<-»i;;i)  r+'-^'W- ■ 

s  =  0  s  =  0 

formule,  dont  le  cas  particulier  g  =  1  appartient  à  Stern  ').    Posons  par  conséquent 

n+/)  =  2/7J  +  1  , 


nous  aurons 


^2  " 


(4)  0  =2^(  ifL^i)B„.-s+2^i-ir(,J],)B„,^s. 

s  =  Il  s  =  0 

On  voit  que  la  plus  simple  de  ces   formules   correspond   à  /)  =  n  -(- 1 ,  ce   qui 
donnera  m^n,  et  la  formule  recursive  correspondante  deviendra: 

n-l 


<«  <! 

2  =     2 


(5) 


0  -2^(~hio"s\\)Bns'r^i-ir(^^l,)Bns,     n>2. 


Supposons  n  =  2q,  respectivement  n  =  2q^l,  la  formule  (5)  contiendra  respec- 
tivement l'ensemble  des  nombres  de  Bernoulli  : 

Bzq,   B7q-i,    ■  •  •  •  ,    Bq, 
B2q+l  ,    B2q, ßg+1  ; 

c'est-à-dire  que  la  formule  (5)  est,  pour  n  =  2q,  moins  avantageuse  que  la  formule 
analogue  (4)  du  paragraphe  16. 

Soit  ensuite  q  =  2,  ce  qui  donnera  : 

n  +  p  =  2nj  +  2  ; 
nous  aurons: 

=      2  =2 

(6)  0  =^{-\fLP^A{2m-2s,i)Bn,-s   r^{-iyL"\{2m~2s^l)B„^^s; 

s=ü  S=U  ^ 

remplaçons  dans  cette  formule  n  et  /)  par  n-\-l,  ce  qui  donnera  m  =  n;  nous  aurons^ 
la  formule  la  plus  simple  de  ce  genre,  savoir  la  formule  de  Seidel^): 

<" 

=  2 

(7)  0  =^(-iy(^^^^\y2n-2s+l)Bn-,,       n  >2. 


•)  Beiträge  zur  Theorie  der  Bernoullischen  und  Eulerschen  Zaiilen,    p.  7  —  16.     Mémoires  de  la  So- 
ciété de  Gœttingue  1878. 

-)  Sitzungsberichte  der  Munchener  Akademie  1877,  p.  164 — 165. 

43* 
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On  voit  que  la  formule  de  Seidel  contient  précisément  les  mêmes  nombres 
de  Bernoulli  que  la  formule  (5). 

1°  Soit,  dans  (1)  et  (2),  m  un  nombre  impair,  nous  remplaçons  m  par  2m +1, 
ce  qui  donnera: 

posons  particulièrement  7=1,  ce  qui  donnera: 

n  +  />  =  2m  +  2  ; 
nous  aurons  la  formule  de  Stern  : 

■^P-2  ^  n-2 

=     2  =     2 

(9)  ^(-l)'(2s+2)^"'-  =^(-l)'(2A2)^"'- 

La  formule  la  plus  simple  de  cette  catégorie  correspond  à  /)  =  n-)-2,  ce  qui 
donnera  m  ^  n. 

Posons,  dans  (8),  q  =  2,  ce  qui  donnera  ; 

n+jD  =  2m +3; 
nous  aurons  la  formule 

^P-2  ^  11-2 

=      2  ^      2 

(10)  ^{-irLj^^y2m-2s-l)Bn,^s  =^(~iyL"^^y2m-2s-l)Bm^s, 

S=0  S=0 

dont  le  cas  le  plus  simple  correspond  à  p  =  n+l,  ce  qui  nous  conduira  à  la   for- 
mule (7)  de  Seidel. 

Quant  à  la  formule  générale  (11)  du  paragraphe  15,  nous  posons  «  =  0;  sup- 
posons ensuite 

0  <   q  <  n  — 1  , 

l'hypothèse  .t  =  0  donnera,  avec  la  définition  (1)  du  nombre  m: 

(11)  ^('sY'"   1-')'-^n,-A0)+^{^\r("){m-\-q-s)l;(,„^s(0)   =   0. 

1°  Soit  /)!  un  nombre  impair,  nous  remplaçons  m  par  2m +1,  ce  qui  donnera, 
après  une  division  par  q  !  : 

<-  <- 

(12)^(-l)»(.j;)(''"+Y''"^^)'"^"— '  -- ^^(-1^2"  )("""^V^'"^')2"^'--.i  -  0; 

s  =  0  s  =  il 

le    cas    particulier    correspondant    à    q  =  0    appartient    à    Stern');     posons    encore 
')  loc.  cit. 
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p^n  +  1,  ce  qui   donnera   m^n,   nous  trouvons  la  formule  la  plus  simple  de  ce 
genre. 

Posons  encore  q  =  i ,  nous  obtenons  la  formule  la  plus  simple  en  supposant 
p  =  n,  ce  qui  donnera  m=^n  —  1.  De  cette  manière  nous  trouvons  la  formule  de 
Seidel  ')  : 


(13) 


^(-l^'(2s)("~*^^''^"-»  =  ^'        "  =  ^' 


ou,  ce  qui  est  évidemment  la  même  chose: 

(14)  ^(-iy(^'^)(22"-2«-l)ß„_,  =.  0,       n>2. 

s  =  0 

2"   Soit  ensuite,  dans  (11),   m  un  nombre  pair,  nous  aurons,  en  remplaçant  ni 
par  2m: 

s=0  s=0 

dont   le  cas  particulier  q=0  est  dû   à   Stern;   posons  /)  =  n-f2,   ce  qui  donnera 
m  =  n-\-l,  nous  aurons  la  formule  la  plus  simple  de  ce  genre. 

Posons  encore    7=1,  p^n-\-'l,   ce  qui  donnera  m  =  n,   nous  retrouvons  la 
formule  (13)  de  Seidel. 


§  18.    Formules  contenant  les  nombres  d'Euler. 

Il  est  évident  que  les  formules  générales  (11)  et  (12)  du  paragraphe  15  ne  nous 
donnent,  pour  a  =  0,  de  formules  élégantes  que  dans  le  cas  où  x  =  0;  car  les  déri- 
vées qui  figurent  aux  premiers  membres  des  formules  susdites  seront  très  compli- 
quées pour  d'autres  valeurs  de  x. 

Quant  aux  nombres  d'EuLER,  nous  avons  par  conséquent  à  prendre  pour 
point  de  départ  les  formules  (4)  et  (5)  du  paragraphe  15.  Posons,  dans  la  première 
de  ces  deux  formules,  «  =  0,  nous  aurons: 

(1)    .r''(x+l)P  =^(P\n+p-s) ! Xn+p-s{x)  +^(-1)»  (")(/i+p-s) ! ^„+p_.(a,-). 

s=u  s=0 

Supposons  ensuite  x  =  —  —,  nous  aurons  selon  que  n^/j  =  2m  ou  n-\-p^ 
2m  +  1  respectivement  : 


1)  loc.  cit.  p.  172. 
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^l 


<l 


(2) 


(3) 


l)m+n2    =^(-l)»(/^^)22»£„,_,  +^(-l)»(2")2'''Bm-s, 


s  =  0 


< 


s  =  0 
n-1 


-1)'"""  -^(-iK2s';i)2"^'"-  -^^-iK2;;-i)2"^^'«- 


Soit  maintenant  p  =  n,  jD^n-|-l,  ce  qui  donnera  m  ^  n ,  nous  aurons  la  for- 
mule élégante: 


<  ^ 

=    2 


(4) 


1  =^(-l)'(2s)2"^'Ê»- 


Posons   n^2q   respectivement   zi  =  2(/  + 1 ,   nous   verrons   que    la    formule   (4) 
contient  respectivement  l'ensemble  de  nombres  d'EuLER: 

E2q ,    E^q-l ,    ■■■■■,    Eq, 
E2q+1,    Eiq,    .  .  .  .,    -Eq+l. 

Aux   formules   précédentes,   dues   à   M.  A.  Radicke'),    nous   aurons   à   ajouter 
quelques  autres  du  même  genre. 

En  premier  lieu  prenons  pour  point  de  départ  la  formule 


(5) 


1  3 

tirée  de  (5)  du  paragraphe  15  en  posant  a  =  0,  puis  posons  a.-  =  —  ^,  x^  —  ^,  nous 

aurons  en  soustrayant  les  deux  équations  ainsi  obtenues,  selon  que  n-j-p  =  2m-\-\ 
ou  n-|-p  =  2m  +  2  respectivement: 

n-l 


< 


p-i 


(6) 


(7) 


(-1)' 


^2 


T^"^  -I^M^z+^y^-  +X(-iK2/+i)^^'-"-»^ 


(— 1)"'+"(3P— 3- 


<:  Pul 

=    2 


=    2 


8 


^=^(_l)s(^^/^2)2-£„._.-^(-l)»(2/^2)2-£,„_. 


i=0  s=ü 

d'où,  en  posant  /)  =  n-fl  respectivement  p  =  n-)^2,  les  deux  formules  plus  simples 


1)  Journal  de  Crelle,  t.  89,  p.  257—261  ;  1880. 
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^2 


^v 


(8) 


(9) 


3"^^(-l)^(2",+  \)2^»£„_.+^(-l)»(24i)2^»£„_,, 


^f 


< 


Ü 
n— 2 


3«  -^(-1)<2" +1)2^^^"-  -^(-l>(2s+2)2"^n-  ; 


ces  deux  formules  particulières  sont  également  dues  à  M.  Radicke. 


X  ■■ 


(10) 


En   second   lieu,   différentions   par   rapport   à   x  la   formule   (1),   puis   posons 
—  y,  nous  aurons,  selon  que  n-\-p ^2m^l  ou  n^p^2m^2  respectivement: 

s  =0 

+^{-iy[^^y2m-2s+l)2'-^E,„^, , 


< 


p-1 


(11) 


(— l)"'+"(p-n)  =^^(-l)s(2/i_i)(2m-2s+l)22»£„ 


< 


n-l 


-^(-l)^(2s  +  i)(2m-2s+l)22«£„_,, 

s  =  0 


formules   dont   les  cas   les  plus   simples   correspondent   à  p  =  n-\-l   respectivement 
p  =  n+2,  ce  qui  donnera  m  =  i\. 


§  19.    Autres  formules  incomplètes. 
Posons  dans  la  formule  générale  (5)  du  paragraphe  15 


«=T'      ^  ^  ~T  ' 


nous  aurons: 


(1) 


{~\rn\p\  V(n+fj-s)!/p^ 


s  =  0 
s=  n 


\^(-l)»(n+jj-s)!  /n\  /       1\ 

s  =  0  ^ 
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1°   Soil,  dans  cette  formule,  n-^p  ^  2m—  \,  nous  aurons: 


(2) 


(— l)'"+"n!p! 
(2/n)! 


<f 


^t 


d'où  pour  p^n — 1,  ce  qui  donnera  m^n,  la  formule  la  plus  élégante  de  ce  genre: 


^f 


<^J 


B., 


n\n-V.  _  ^(-■lY-U  n~l  \  2^-^Bn-s    ,     STi-D^l  "  \     ^"- 
^^>  (2n)!      -^  ^     '^      l2s-lj     2n-2s     +^  ^     1)  125/ 2^2,.:- 2,-,  • 

5  =  1  S=  0 

2"   Supposons,  dans  (2),  /j-j-/)  ^  2/77,  nous  aurons  de  même: 
<  P^  <  ^iziî 

^*'        (2m  +  l)!  ^^     ^M2s  +  1/     2m-2s  ^^     ^M2s  +  i;2m-2s 

s  =  0  s  =  0 

ce  qui  donnera  pour  p  =  n  =  m  la  formule  de  M.  Saalschütz,  savoir  la  formule  (4) 
du  paragraphe  16. 

Posons  ensuite,  dans  la  formule  (12)  du  paragraphe  15, 

a;  =  — ^,     a=X'     n+p  =  m^q;        0  <q  <n  —  2, 


nous  aurons: 

s  =  p 


(5) 


X(?)^=^^^'^"-<»» 


V,     ,,jn\{m+q-s)\  (       1\ 

s  =  0  ^ 


1''  Soit  m  un  nombre  pair,  nous  remplaçons  ;7J  par  2m,  ce  qui  donnera: 


<f 


^'i 


(6) 


s  =  0  s  =  Il 

posons   dans   cette   formule   q^O    et  p^n  =  m,    nous    retrouvons   la   formule   de 
Seidel,  savoir  la  formule  (14)  du  paragraphe  17. 

2'  Supposons  ;j(  impair,  posons  2ni   |- 1  au  lieu  de  m,  nous  aurons,  en  vertu 
de  (5): 


(7) 


^^ 


^(-iK2s^fi)(""^r'>"'"''-^"'-= 

s  =  0 

^(~i)^(2s'Vi)('"'^r'i^'""'^'^''"'^- 
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d'où  pour  q^O,  p  =  n  j  1 ,  ce  qui  donnera  ni  ^  7i . 

=   2  ^    2 

(8)  ^(--l)»(2")22«-2»ß„_,^2-^(-l)''(2s']^i)ß«-»  =  0,     n>2. 

5  =  0  S  =  U 

En   dernier    lieu    nous    avons    à   étudier    la   formule   (11)    du   paragraphe    15; 
posons: 

x  =  —-^,     «=4,     n+/)  =  m  +  q;         0<q<n— 1, 
nous  aurons  : 

S  =  I 


s  =  11  s  =  () 

remplaçons  ensuite  m  par  2;n  respectivement  par  2;77  j  1 ,  nous  aurons: 

s  =  0  s  =  0 

formules  dont  le  cas  particulier  g  =  0  appartient  à  Stern'). 


CHAPITRE  V. 
Formules  récursives  non  linéaires. 

§  20.   Développements  divers. 

Remarquons  que  les  f„(.i')  et  les  /n(x)  forment  des  suites  parfaites,  les  expres- 
sions explicites  de  ces  deux  fonctions  donnent  les  développements  suivants: 

<1 

(1)  -Jf-nix)    =  X,n{x)\-^  (2s)!      'X-n-^^^^)' 

s=  1 

(2)  x-n  (^)  -^  (ÊSî^  f-"-^^  (^); 


1)  Beiträge  etc.  p.  31     34. 

u.  K.  t).  Vidensk.  Selsk.  Skr.,  7.  Ba-'kke.  nntiirvidensk.  og  nialliem.  Afd    X.  3. 


44 


340  58 

Supposons  ensuite  a:  =  0  et  m  =  2n — 1  respectivement  m  =  2n,  nous  aurons: 

s  =  n— 1 
(3)  Tn  =^  ( 2"27^  )2^Bs  r„_, , 


tandis  que  les  hypothèses  x= — ^,  m  =  2n  donnent  ces  deux  autres  formules: 

s  =  n— 1 

(4)  En   =   2  (22n-l)ß„  ^^    {Viy-^  BsEn    s  , 

S  =  1 

s  =  n—l 

(5)  (2n  +  l)fî„-r„+,  =^  nj+})(22n-2s_2)ß„_,r,+,. 

Appliquons  ensuite  les  identités: 

x— r 


nous  aurons  de  même  : 


< 

=  2 


(6)  2'"-Vm(|)   =  /«,(x')  +  yj.--,(.r)+^  ^2l)T^''^'"-'^^^-''')' 


s  =  l 
=      2 


(7)  2-   1  ^„. (  I)   =  I  ^„  (x)  +^  ^^^  ^l~\  [;  ^;„_2s+i  {X) , 


<-  m+1 


tandis  que  les  formules: 

î+1)!  ' 


^^"■^2/         771!^^       (2s  — 1)!      (7n  — 2s- 


s  =  l 


^„,^,      ,^     .,  a-    ,     V^(-l)»£,  _     x'»-2» 


'''"'l     2     y         7n!  "^^      (2s)!      (m— 2s)!  ' 

s=  1 

tirées  directement  des  formules  (18)  du  paragraphe  3  et  (10)  du  paragraphe  5,  don- 
nent ces  deux  autres  développements: 


2  =    2^ 


(8) 


omH  1 


^  m— 1  _j^  m— 2 

S;  T~  -■     2 

(•J)    2'"+'/„.(f)   -2;..(x)+^tg^'^„_^_,(^)_^(g)^'^_.^_,(a.). 

S  =  0  s  =  0 
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On  voit  que  les  développements  (6)  et  (7)  nous  conduiront  aux  formules  (3), 
(4)  et  (5).  Posons,  au  contraire,  dans  (8),  x  =  0  et  m  =  2n  respectivement  m  =  2n— 1, 
nous  aurons: 


(10)  T„+t-(n  +  ~)En  =^(l"t\)TsBn-s+l, 

^  '  s  =  l 

%  =  n  —  1 

(11)  Ê„-nT„  =^^/^^')EsB„_,. 

s  =  1 

Quant  à  la  formule  (9),  nous  aurons  pour  les  mêmes  valeurs  de  x  et  m 

s  =  n— 1 

(12)  (22«-i-2)r„  =^^\^\^'^^sTn-., 


s  =  l 
n-1 


(13)  22"-iE„  -=^(2s^"i)2'-^î's+.r„_.. 

s  =  0 

Revenons   maintenant   aux   formules   (18)   du   paragraphe   2   et   (20)   du    para- 
graphe 3,  savoir 


<2 


s  =  l 

2 


(1-'^)  (a;+  .^  j^„,(.r)  =  (m+l)7n.+i(æ) -h^   (2s  +  l)!ff+2>i^"'^^~^^'^^' 

posons,  dans  (14),  m  =  2n  et  a;  =  0,  x^  —  y,  nous  aurons  respectivement: 

s  =  n— 1 
(Iß)  (2/l+l)ßn   =^^  (Ï)^»''^«^  ' 

5=1 

s  =  n— 1 

(17)  {(2n-l)22n-4n)ß„  =^  (^^)(22«-22»+')ßsßn-. , 

s  =  I 

d'où,   en    multipliant    par   2-"    la    formule  (16),   puis   soustrayant  de  (17)  l'équation 
ainsi  obtenue: 

s  =  71^1 

(18)  C 


22"+2/i)ß„  =^(25)2'"^»^"- 


tandis  que  nous  aurons   en   additionnant    les    formules  susdites,   puis   introduisant 
les  Tn'. 

s  =  n— 1 

(19)  2n  r„  =^  /2"27^)24^ßsr„_,. 

s  =  1 

44* 
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La  formule  (16)  appartient  à  Euler  '). 


Posons  ensuite,  dans  (14),  x^—-t^,  m  =  2n-)-l,  respectivement  m^2n,  nous 


aurons  : 

s  =  n— 1 

(20)  (2n  +  l)£„-(22«  +  2)(22"-l)B„  =^  (2")2^'ßs£«-. , 

s  =  1 
s  ■=  n— 1 

(21)  2n(2n-l)ß„_,  +  (2n(22n-2)  -  24")ß„  =^  (^'j)(22"-2«_2)24»ß,ß„_,  ; 

s  =  l 

soustrayons   les   formules  (4)  et  (20),   puis,   en  introduisant  les  T,,,   nous  aurons  la 
formule  de  Scherk-): 

s  ^  /l— 1 

(22)  E„  _  r„  =^  (2n- 1  j  y,^ ^_^_^  ^ 

tandis  que  nous  retrouvons  la  formule  (5)  en  soustrayant  (17)  de  (21). 

Que 
donnent  : 


Quant  à  la  formule  (15),  les  hypothèses  m  =  2/j,  a;  ^  0  respectivement  x^  — -^ 


s  =  n— 1 


(23)  Tn+i  =  y    (^^^^  )r,+i  T„-, 

s  =  0 

respectivement  la  formule  (22)  de  Schehk;  la  formule  (23)  est  due  à  Eur.ER''). 

§  21.    Formules  d'addition. 

Il  est  très  facile  de  généraliser  beaucoup  les  formules  (6)  et  (7),  (14)  et  (15)  du 
paragraphe  20. 

En  effet,  écrivons  comme  suit  les  formules  en  question: 

5  =  n 

(1)  {X    \-\)(pn-\{x)  —  (n  — 1)9J„(X)   =^  fs(0)f„-s(x-)  , 

s  =  0 
5  =  n 

(2)  (x+l)^„(x)  — (n  +  l)7„+,(a;)  -=^/.(0)/„-s(x) , 

s  =  n  s  =  11 

(3)  2"-'f„(y)    =^/s(0)f„-.(xO   =^if,{^)Xn^Åx), 


')  Institutiones   calculi   differentialis ,    p.  .41  G;    Saint-Pétersbourg    1755.      Opuscula   analytica,   t.  Il, 
p.  206;  Saint-Pétersbourg  1785. 

-)  Mathematiscbe  Abhandlungen;  Berlin  1825. 
')  Institutiones  calculi  differentialis,  p.  495. 
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je  dis,  que  nous  aurons  les  formules  générales: 

s  =  n 

(4)  (a;  +  y  +  l)^„_i(a-  +  y)  -  (n  — l)^„(a;  +  y)  =  ^   <fn-s{x)(fs(y) , 


s  =  u 
s  =  n 


(5) 


(æ  +  y  +  l) xn{x  +  y)  -  (n-{-l) xn+i{^  +  y)  =  J>,  /n-s(x)/.,(y) , 


s=0 
s  =  n 


(6)  2"-Vn(^Y^)  =^fn-s(■^•)7s(y)• 

S  =  0 

En  effet,  remarquons  que  les  deux  membres  de  chacune  des  trois  formules 
générales  forment  des  suites  harmoniques  qui  deviennent  égales  deux  à  deux  pour 
y  =  0;  le  théorème  II  du  paragraphe  1  nous  conduira  immédiatement  au  but. 

Posons  maintenant  dans  nos  trois  formules  générales  y  =  — x  —  1,  puis  rem- 
plaçons n  par  2n,  les  équations  fonctionnelles  (1)  du  paragraphe  5  donnent  immé- 
diatement les  formules  remarquables 

s  =  2/1 

('_1^nr2/J— nß„ 

(7) 


td)'|^"^2^(-i)V.(x),.-.(x), 


s  =  ü 
s  =  2n 


(8)  (2ny!"^^-r2  =  ^(-l)^/.W/2„  si-r) , 


s  =  U 
s  =  2n 

Remarquons  que  les  hypothèses  x  ^0   ou   y  ^  0   sont  étudiées  dans   le  para- 
graphe précédent,  il  nous  reste  encore  à  considérer  les  deux  cas  suivants  : 

1"   Posons  dans  (7),  (8)  et  (9)  x  =  y^— — ,  nous  aurons  respectivement: 

s  =  n— 1 

(10)  ((2n-3)22«-f4)ß„  =  ^  (2nj^22^-2)(22"-2s_2Ui.ß„-s , 

S=  1 
S=_Il"  1 

(11)  r„+,-2£„  =^  Q^)£sÊ„-s, 

s=_/i— 1 

(12)  (22«-l)(22«-2)ß„-E„  =^  (^^)(22^-2)ß,E„_,; 

S  =   l 

soustrayons,  puis  additionnons  les  formules  (12)  et  (4)  du  paragraphe  20,  nous  aurons 
la  formule  (11)  du  paragraphe  20  respectivement 

5  =  »  -1 

(13)  (22«  -'~2)  Tn  =^  (ÏÏ-Î)^""''  T.En^s. 
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2°  Posons,  dans  (1),  x  =  — y,  y^ — -j-,  puis  remplaçons  n  par  2/i  respective- 
ment par  2/1  +  1,  nous  aurons: 

(14)         (2n-l)£„-(22n-l)(22n-2)i^„  =^  (^^)(22^-2)2-^ß,£„_s , 


=  I 

s  =  71—1 


(15)  2n(2/j-l)£„_i-(2n+22n)(22"-2)ß„  ^^  (l"](2^n~2s_2)(2^-2)2^ B^Bn-s, 

s  =  l 

d'où  en  soustrayant  (12)  de  (14) 

(16)  22« Ê„  -  (22«+i-4)  T„  =^  (2n-l  j^22,_2^2,„  ,,y,^^^^   ^  ^ 

s  =  1 

tandis  que  nous  aurons  en  soustrayant  (10)  de  (15): 

s=_n— 1 

(17)  (2;i-l)22''£„_,  -(22"+4n-4)r„  =^^(^^7{)(22s-2)(22"-2»-2)22'-2.^rs/i,._.. 


§  22.    Sur  les  produits  yn{x)fp(oe),  /« (a?) 7^, (ac)  et  f „ (i*^) /,, (æ). 

Il  est  très  facile  de  généraliser  à  un  autre  point  de  vue  les  formules  (1)  et  (2) 
du  paragraphe  21. 

A  cet  etîet,  posons  pour  abréger: 


/«^^^  -  n,     .  ^       (2s)!(;i--2s) 


2s)! 

s  =  l  -      - 


2 


O  (X)  =  y      (-i)-r.,MX"^2.-i 

y«v^;      ^    (2s+l)!(/i— 2s— 1)!  22^+2  ' 
nous  aurons  pour  les  çc„(x): 

^n — 1  ^n — 1 

(1)  fn(^)   =   fni^)+7Z iTTo   '      fn(-l-— 1)    =   /n(a;) — 


(n-l)!2'     ^"^-^     •'         '"^-^      (n-l)!2 

et  pour  les  ^„  (a)  : 

x^  x" 

(2)  /„  (x)  =  —^  +  3„  (x) ,     ;^„  (X— 1)  =  ^^y^  —  ^„  (x) , 

ce  qui  donnera  immédiatement  les  trois  équations  aux  différences  finies 

(3)  ^„(x)^p(x)-^„(x-l)^p(x-l)  =  ^Çi^)  +  ^Jjl^  , 

(4)  ^„(x)^p(x)-^„(x-i)^p(x-i)  =  î:i^+?^  , 


(6) 


fn{x)xp(^)  f  ^„(x-l);^p(x-l)  =  ?^|M  +  ^^^i^)  . 
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Cela  posé,  nous  avons  à  étudier  les  trois  développements  suivants: 
1°  L'équation  (3)  donnera  un  développement  de  la  forme 


(7) 


s=l 


Si 


+r*-=s^t+r-r>-.-« 


OÙ  la  constante  Kn,p  se  détermine  comme  suit: 

Diiïérentions  par  rapport  à  x  la  formule  (7),  puis  appliquons  l'identité 

Dx  {<Pn  (X)  (fp  (X))    =    (pn-l  (X)  fp  (x)  +  ^„  (x)  fp-i  (x)  , 

nous   aurons    en   développement,    d'après    la   formule   (7),    les  deux   fonctions   qui 
figurent  au  second  membre 

d'où  immédiatement: 

Kn,p    =    —  Ä„+l,p-l    =    {-l)P-' Ka+p-1,  i  . 

Or,   nous  aurons   en  posant  dans  (7)  p=l,  ce   qui   nous  conduira   à   la   for- 
mule (1)  du  paragraphe  21  : 

{-If  +  'Br 


V2r-1,  I    = 


Kor,  1    =   0, 


(2r)! 
de  sorte  que  nous  aurons  pour  Kn,p  la  détermination  suivante: 

[       Kn,p  =  0,        n+p  =  2fc+l, 
(8)  K  (-^r^'^"  n  +  p  ^  2k 

An,p   —  /«j.^,,  .  n-rP  -«  ) 


(2fc) 

où  k  désigne  un  positif  entier. 

Posons  dans  (7)  particulièrement  p  =  n,  ce  qui  donnera  k -=  n,  nous  aurons  : 

(»)  (.,.(x,)' = 1^, + (^„"),. w + 2  -^^'^^ (="-ir>-- w . 

tandis  que  l'hypothèse  p^n  +  1  donnera: 


^n+l 
2 


(10)        ^„{X)fn+i{x)   =(^"„^^)î^2n+l(x)+^^"^'^^(^"      ^'+^)  f2„-2.+  ,  (x). 

s  =  1 

Remplaçons,  dans  (7),  x  par  le  positif  entier  7,  nous  retrouvons  un  cas  parti- 
culier d'une  formule  plus  générale  de  M.  E.  Lampe'). 
2°  L'équation  (4)  donnera  de  même: 


2)  Journal  de  Grelle,  t.  84,  p.  270—272;  1878. 
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(11) 


<  V 


.  ^      .  X         V        I     V^     (— If  r,+i     In    p-2s-V\  ,  , 


^      2 


n-1 


où  la  constante  Kn,p  peut  être  déterminée  pai-  la  méthode  appliquée  dans  le  cas  pré- 
cédent; car  en  posant  dans  (8)  p  =  0,  on  retrouve  la  formule  (2)  du  paragraphe  20. 
De  cette  manière  nous  trouvons  ici: 

I      K„,p  =  0,       n+p  =  2Â:  +  1, 

y        t^n,p    —   (2/f-j-l)!22fc+2  '         n^p    —   ^K, 

OÙ  k  désigne  par  conséquent  un  positif  entier. 

Soit  particulièrement  p=n,  p==n-{-l,  nous  aurons  respectivement: 


< 


n-l 


(13)         (;^„(.x))    =(2n^i)!22/.+2+^-^   (2~s+l)!  22--+2  \         n         )f2n-2s{x) , 


<î 


(14) 


X„{x)Xn+i(x)    = 


V  (-iZZi 


s+1 


.^^     (2S  +  1)1  22S+2 

Quant  à  la  formule  (6),  nous  aurons: 


/2n— 2s+l\  ,., 

[      n+l      jnn2s+i{x). 


(15) 


,„(x)^,(..)  ^("+^)zn.p(a-)    :-^^-=?ëff^t""^r'1^--^^^">  + 


< 


p+i 


y^  (-1)^-'  T,  /n^p-2s\  ... 

"^   (2s— 1)!22«\     n— 1     J^"+''  -^^^^' 


d'où  en  posant  particulièrement  n  =  p^l,  puis  remplaçant  p  par  ;i: 


< 


n+l 


(16)     ^„+i(x)_;j'„(x') 


/2n+l\  ,,         V'(-l)*-»22»ßw2n~2s+l\  .  .  . 

s  =  1 

car  nous  aurons  évidemment: 

22»  ^  2s  2s    • 

Il   est  évident   que   les  formules   précédentes   nous   permettent  de   déduire   un 
très  grand  nombre  de  formules  récursives  non  linéaires,   formules   qui   sont  à  con- 
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sidérer  comme  des  inversions  des  formules  contenues  dans  les  deux  paragraphes 
précédents. 

Nous  nous  bornerons  à  citer  les  plus  simples  des  formules  en  question  : 

1"  Posons,  dans  (9),  .r  =  0,  puis  remplaçons  n  par  2n  respectivement  par  2n-\-\, 
nous  trouvons  les  formules  100  et  101  de  la  Table. 

2"  La  formule  (13)  donnera  de  même  pour  .x  =  0  les  formules  103  et  lO^i  de 
la  Table. 

3"  Posons,  dans  (10),  x=  — y,  puis  remplaçons  n  par  2n  respectivement  par 
2n-\-l,  nous  trouvons  les  formules  KU  et  105  de  la  Table. 

4°  En  dernier  lieu,  la  formule  (16)  donnera  pour  rr  ^  0  les  formules  106  et  107 
de  la  Table. 

On  voit  que  les  formules  104  et  10-")  sont  à  considérer  comme  des  formules 
récursives  incomplètes  pour  les  £„• 


CHAPITRE  VI. 
Théorèmes  sur  des  nombres  entiers. 


§  23.    Applications  des  factorielles. 

Je  me  suis  proposé  de  développer,  dans  ce  chapitre  final,  quelques  résultats 
concernant  la  théorie  des  nombres,  résultats  qui  se  présentent  comme  des  consé- 
quences immédiates  de  nos  recherches  précédentes.  Cependant  je  me  réserve  de 
revenir,  à  une  autre  occasion,  à  mes  recherches  ultérieures  de  ce  sujet. 

Nous  commençons  par  une  étude  de  la  factorielle  du  rang  n  : 

(1)  ojnix)  =  x{x+1)  ...  (a;  +  n— 1); 
posons 

(2)  OJn  (X)    =    C,-^  X«  +<  .T"  -'  +  ...  +  C„"-^  X  , 

les  coefficients    CH   sont   les   coefficients   de  la  factorielle    du   rang   n;    nous   aurons 
particulièrement: 

(3)  C„"=l,       C„"-'  =  (n-l)! 

Posons  plus  généralement: 

(4)  con{x  +  a)  =  C;;(«)ar"  -f  C^(«)x"-i  +  .  .  .  +  C;^-\a)x  +  €„"(«)  , 

nous  verrons  que    CHia)   est,   pour    l<p<n—l,   la  somme  de   tous   les  produits 
formés  de  p  facteurs  différents  pris  parmi  les  n  expressions 

(5)  a,  a  +  1,  a  +  2,  ...,a  +  n  —  1, 

n  K   D.  Vidensk.  Selsk.Skr  .  7    li.i'klie.  n;iturviilcnsk.  og  malhem.  Afil.  X.  3.  *'^ 
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tandis  que  nous  aurons  particulièrement  : 

(6)  Cl  {a)   =    1,        C;;{a)   =   <On{a). 

Cela  posé,  l'identité  évidente 

(Un(x-\^'a)  —  (Unix -{-a  —  1)  ^  ncon   \{x-{~a) 
donnera,  en  vertu  du  théorème  I  du  paragraphe  2,  le  développement  suivant  : 

s  =  n—i 

(7)  w„(x  +  a)  =  /■„(«) +  n  ■  ^in~s-V)lCLi{a)<Pn   six), 

où  fn  (a)  est  un  polynôme  entier  de  «. 

Différentions    maintenant    n — p    fois    par    rapport    à   x    la    formule    (7),    puis 
posons  x^O,  nous  aurons  la  formule  recursive  pour  les  ß„: 

<f 

(8)  "^Pc,^(a)  =  C^,(«)  +"^  £„"_-/(«)  4^(-iy-("-^^+-^-^)ß.e r(«), 

s  =  1 

d'où  particulièrement,  en  posant  a^O,  p^n — 1,  la  formule  de  Schlömilch') 

S  =   1 

formule  qui  est  retrouvée  par  M.  A.  Radicke"). 

Nous  obtenons  d'autres  formules  récursives  de  ce  genre  en  appliquant  le  poly- 
nôme du  degré  n  par  rapport  à  x: 

(10)  i?n(-)-(-  +  ^)(-  +  „-+l)-(^  +  n^)'       "^^' 
qui  satisfait  évidemment  à  l'équation  fonctionnelle: 

i—ir  iJni-X-l)    =    ßnix), 

de   sorte   que   nous   aurons,    en    verlu   du   théorème   I    du   paragraphe  8,    ces  deux 
développements  : 

v;^(;j-2s-l)!C;;Y 

(11)  2  ^'"^-''^  ^  ^^"  ^^  —{n+W^^        fn-2.{x), 


2  ^'^"^•^■)  -  ^'"  ^2         in- 
< - 
(12)  |/4(a-)  =2,   "Tn+f)2       '^"  ^^^^)' 


S=  Il 


•)  Archiv  de  Grunert,  t.  9,  p.  334;  1847. 

■^)  Die  Hecursioiisfornieln    für   die    Berecliiuing    der    lienioullisclien    und    Eulersclien    Zalilen,    p.  15; 
Halle  a.  S.   1880. 
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où  la  constante  Kn  qui  figure  au  second  membre  de  (11)  satisfait  à  la  condition 

Appliquons  maintenant  les  formules  (10)  et  (11)  du  paragraphe  8,  nous  aurons, 
en  vertu  de  (11)  et  (12)  ces  deux  formules  récursives: 

(13)     (n+l)C   ^  -:!2„(Cî^+J^(-l)-'("-'^2f ''">"+l)"^'Ci"^0' 


s  =  1 


(14)  22.Cf^|'  =  (n  +  1)  •^(-l)-'(%,^Çi;-')(n+l)^^22p-2^r.„C,^'-^% 

s  =  u 

où  il  faut  admettre,  dans  (13),  p^  1. 

Posons  encore  dans  (12)  a;=— y,   puis  remplaçons   n   par   2n,   nous   aurons, 
après  une  légère  modification,  la  formule  curieuse: 

s  ^  il— 1 

(15)  [l-3-5...(2;i-l)]'  =   (-l)''(2n)!22"^^^(-l)^(2n+l)2"  2»2-'»i;„  .C'",;^ 


§  24.    Généralisation  d'un  théorème  de  Lipschitz. 

Démontrons  maintenant  comment  nos  formules  récursives  nous  conduisent 
immédiatement  à  des  résultats  intéressants  concernant  la  nature  algébrique  des 
nombres  de  Bernoulli. 

A  cet  effet,  prenons  pour  point  de  départ  la  formule  de  G.- F.  Meyer,  savoir 
la  formule  8  de  la  Table: 

s=_n-  1 

(1)  (2n  +  l)Bn+^{-lY(^;'lA2-^''Bn-s  =-  (-1)»  i(22«-2-^^)  , 

s  =  1 

je  dis  que  l'expression 

(2)  «„  =  3-5-7...(2n+l)-2ß„ 

est,  pour  tous  les  n,  un  nombre  entier  impair. 

Ku  eiïet,  la  formule  (1)  donnera,  en  vertu  de  (2),  une  formule  résursive  de  la 
forme 


s  =  n~l 
a 


s=l 

OÙ  A'  et  les  A,,  sont  des  nombres  entiers. 


n  +  ^-^AsUn-s  =   2A'  +  1, 


Remarquons  ensuite  que  nous  aurons  a,  =  1;    la  conclusion  ordinaire  de  n  à 
71 -fl  nous  conduira  immédiatement  au  but. 

Cela  posé,  nous  aurons  une  expression  de  la  forme 

^^'  ^"  =  5„  ' 

45* 
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où  a„  et  bu  sont  des  positifs  entiers  impairs,  premiers  enti'e  eux. 
De  plus,  nous  aurons,  en  vertu  de  (2): 

(4)  3  •  5  •  7  . . .  (2n+l)  =  0      (mod  fc„). 

Désignons  ensuite  par  2  G„  le  dénominateur  général  des  n  premiers  nombres 
de  Bernoulli,  savoir 

G„  est  un  nombre  impair  qui  n'est  jamais  divisible  par  un  nombre  premier  plus 
grand  que  2/i-j-  1. 

Or,  il  est  très  intéressant  que  la  Cormule  de  Schlömilch,  savoir  la  formule  (9) 
du  paragraphe  23,  nous  détermine  immédiatement  la  valeur  exacte  de  G„. 

En  effet,  remplaçons  dans  la  formule  susdite  n  par  2n+2,  nous  aurons,  après 
une  légère  modification: 

s  =  I 

Soit  maintenant,  dans  (5),  2/1  +  1  un  nombre  composé:  le  premier  membre  de 
cette  formule  est  un  nombre  entier,  de  sorte  que  nous  aurons  dans  ce  cas: 

Gfi  =  Gn—i  ; 
soit,  au  contraire,  2n+l  un  nombre  premier,  nous  aurons: 

G„  =  (2n+l)G„_,  , 
d'où  la  proposition  suivante: 

I.  Le  nombre  Gn  est  précisément  le  produit  de  tous  les  nombres 
premiers  qui  ne  dépassent  pas  2/i-|l,  de  sorte  que  le  nombre  impair 
bn  qui  figure  dans  le  dénominateur  de  ß„  ne  peut  j'amais  être 
divisible  par  un  nombre  carré  plus  grand  que  l'unité. 

Cela  posé,  je  dis  que  la  formule  (6)  du  paragraphe  13,  savoir 


(6) 


r  =  n     1 


=  (-l)"(n(p-l)sv„_,(/j-l)-2;!S2„(p-l))  , 


nous  conduira  au  théorème  suivant: 

II.     Désignons    par    n    et    p    deux    positifs    entiers    quelconques, 
l'expression 

(7)  CM  ^  '■"''^;;-"''- 

est  toujours  un  nombre  entier. 

Il  est  évident  qu'il  suffit  de  considérer  le  cas  où  p  >  1.    Remarquons  ensuite  que 
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est  un  nombre  entier,  puis  supposons  que  les  expressions 

c.  (p) ,  C3  (p) ,  .  . . ,  c„_i  ip) 
aient  la  même  propriété:    nous  aurons,   en    multipliant    par  p"  les   deux   membres 
de  (6)  et  en  appliquant  l'identité  évidente 

pour  les  Cn(p)  la  formule  recursive 

r  =  ni 

cAp)  -^^{-ir[^"2r^)s2r-l(p-l)p'-'Cn-r{p)    = 
r  —  1 

ce  qui  nous  conduira  immédiatement  au  but. 

On  sait  que  Lipschitz  ')  a  démontré  que  l'expression 

2n 
est  toujours  un    nombre  entier;   ce   théorème   de   Lipschitz   appartient  à   ceux   sur 
lesquels    M.  P.  Bachmann -)   remarque   qu'ils    „bisher   auf    rein    arithmetische 
Weise  nicht  gewonnen  werden  konnten." 

Soit  p  de  la  forme  6m  J^l,  nous  verrons  par  le  même  procédé  que  l'expression 

est  un  nombre  entier. 

Remarquons  que  le  dénominateur  de  B^,  dans  la  formule  (3),  est  le  produit 
de  certains  nombres  premiers  différents  entre  eux,  le  théorème  II  montrera  que 
l'expression 

(9)  dn(p)    =    /)(/)2"-l)ß„ 

est  toujours  un  nombre  entier,  pourvu  que  p  le  soit. 

Cela  posé,  on  voit  que  le  nombre  impair  b,i  qui  figure  dans  le  dénominateur 
du  second  membre  de  (3)  n'est  divisible  que  par  des  nombres  premiers  de  la  forme 
2Å  4-1)  où  Å  est  diviseur  de  n.  Le  théorème  de  v.  Staudt  et  de  Thomas  Clausen 
montrera  que  b„  est  précisément  le  produit  des  nombres  premiers  susdits. 

Appliquons  maintenant  la  formule  d'EuLER-') 

(.0,  r„  ^  2^!(aï=Ma  , 

nous  aurons,  en  vertu  de  (9),  la  proposition  suivante  due  à  Worpitzky*): 


')  Journal  de  Grelle,  t.  96,  p.  3;  1884. 

-)  Niedere  Zahlentheorie,  t.  II,  p.  31  ;  Leipsic  191Ü. 

')  Opuscula  analytica,  t.  II,  p.  273;  Saint-Pétersbourg  1785. 

■>)  Journal  de  Grelle,  t.  94,  p.  231;  1883,. 
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III.  Soit  l'indice  n  de  la  forme  n  =  2P{2q-\-l),  le  ;i-ième  coefficient 
des  tangentes  Tn  est  de  la  forme 

(11)  Tn    =   22"-''     2(2  Q^l). 

EuLEu')  indique  que  le  nombre  (9)  pour  p  =  2,  savoir  rf(2),  est  un  nombre 
entier.    Cependant,  j'ignore  s'il  a  connu  le  théorème  III. 

Soit  enfin,  dans  (5),  2n+l  un  nombre  premier,  nous  aurons,  en  multipliant 
par  2G„,  la  formule  en  question,  une  égalité  de  la  forme 

(2/))!2nG„-i  =  (-l)«-'a„  +  (2n+l)il, 

où   A   est    un    nombre   entier;    c'est-à-dire   que   le  théorème  de  Wilson  donnera  la 
proposition  suivante: 

IV.  Soit  2/1-1  1  un  nombre  premier,  nous  aurons  toujours 

(12)  a„  =  (— l)"-iG„_i      (mod  2n+l). 

!5  25.    Théorèmes  sur  les  nombres  *„(/>),  t«(p)  et  Cf. 

Les  résultats  du  paragraphe  13  nous  conduiront  en  outre  à  une  suite  de 
résultats  intéressants  concernant  les  sommes  s„{p)  et  <T„(p). 

En  effet,  appliquons  les  formules  (4)  et  (5j  du  paragraphe  susdit,  savoir 

r  ==  n  — 1 

{p'"  +  '^p)Bn+^(-'ir(l'l.)p'"    -'■s,r{p-l)B„-r    =    (-1)"  («2«  (/?— 1)  -  "P  «2,.- 1  (/'"I))  , 

;•  =  1 
r  =11     1  ,  , 

r  =  0 

puis  appliquons  les  formules  élémentaires 

la  conclusion  ordinaire  de  m  à  ni  +  1  donnera  immédiatement  le  théorème  suivant; 
I.     Soit   n   et  p  deux   positifs   entiers   quelconques,    et    soit    2G„   le 
dénominateur    général    des    n    premiers    nombres    de    Bernoulli,    nous 
aurons  toujours; 

(1)  2G„S2„(/)— 1)  =  0      (mod  p) , 

(2)  2G„S2„+i(p— 1)  =  0      (mod  p'-). 

Supposons  (pie  p  soit  un  nombre  impair  non  divisible  par  les  nombres  pre- 
miers égaux  à  2n+l  au  plus,  le  facteur  2G„  qui  figure  aux  premiers  membres  des 
congruences  (1)  et  (2)  peut  être  supprimé. 


^)  Institutiones  calculi  difTerentialis,  p,  495—496;  Saipt-Pétersbourg  1755. 
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Ces  remarques  faites,  nous  aurons  la  proposition  suivante: 

II.  Soit  n  un  positif  entier  quelconque,  et  soit  p>2n^l  un  nombre 
premier,  nous  aurons  toujours: 

(3)  S2„(p— 1)  ^  0     (mod  p), 

(4)  S2„+i(p-l)  =  0     (mod /)2). 

Quant  aux  sommes  <t,„(ju— 1),  la  formule  (I'Euler  du  paragraphe  4  donnera 
immédiatement  le  théorème  analogue  à  I: 

III.  Soient  n  et  p  des  positifs  entiers  quelconques,  nous  aurons 

touj  ours: 

(5)  22n-l<72,.(/^-l)   ^   0       (mod  p), 

(6)  22'.+' <r2„+.  (/)-!)  =  (-!)"+' r„+,      (mod  p). 

On  voit  du  reste  que  la  congruence  (5)  est  évidente  pour  une  valeur  impaire  de  p. 
Discutons   maintenant    les    résultats   obtenus    dans   le    paragraphe   23,    la    for- 
mule (8)  donnera  immédiatement: 

IV.  Soit  n  un  nombre  premier  impair,  et  soit  p  un  entier  tel  que 
1  <p  <^n — 2,  tous  les  coefficients  du  polynôme  Cj^ia)  sont  divisibles  par  n. 

Posons  a  =0,  nous  aurons,  en  vertu  de  IV,  le  théorème  de  Lagrange'): 

V.  Soit  n  un  nombre  premier  impair,  et  soit  p  un  entier  tel  que 
1  <^p<^n  —  2,  nous  aurons  toujours: 

(7)  CP  ^  0      (mod  p). 

C'est  un  fait  bien  connu  que  Lagrange,  en  appliquant  ses  congruences  (7),  a 
démontré  en  même  temps  les  théorèmes  de  Fermat  et  de  Wilson. 

Appliquons  le  théorème  de  Lagrange,  nous  aurons,  en  vertu  de  la  formule  (14) 
du  paragraphe  23,  l'autre  théorème  : 

VI.  Soit  2/1+1  >3  un  nombre  premier,  et  soit  p  un  nombre  entier 
tel  que  1  <,p^n — 1,  nous  aurons  toujours: 

(8)  -  C^f^+/  =  0      (mod  (2p+l)^). 

Supposons  p^n  —  1,  le  cas  particulier  correspondant  de  la  congruence  (8)  est 
bien  connu-).  Dans  une  Note  datant  de  ma  jeunesse,  j'ai  démontré,  il  y  a  trente 
ans  à  peu  près,  la  congruence  générale  (8)^);  cependent  je  ne  veux  pas  prétendre 
que  la  formule  générale  (8)  m'appartienne^). 

Comme  une  autre  conséquence  de  la  congruence  de  Lagrange  nous  aurons, 
en  vertu  de  la  formule  recursive  (15)  du  paragraphe  23,  la  proposition  suivante 

VII.  Soit  2n  +  l  >3  un  nombre  premier,  nous  aurons  toujours: 

(9)  1  •  3  ■  5  . .  .  (2n  —1)  =  (—  l)"/!  !  23«       (mod  (2n  +  1)») . 

')  Mémoires  de  l'Académie  de  Berlin  t.  2  (1771),  p.  125—137;  1773. 

2)  E.  Rieke:  Zeitschrift  für  Mathematik  und  Physik,  Bd.  34,  p.  190—191;  1889.  C.  Leudf.sdorf: 
Proceedings  of  tlic  London  Math.  Society,  t.  20,  p.  199—212;  1889.  R.  E.  Allardice  :  Edinbourgh  math. 
Soc.  Proceedings,  t.  8,  p.  16—19;   1890. 

')  Voir  ma  Note  insérée  dans:  Nyt  Tidsskrift  for  Matematik  t.  4,  p.  1—10;  1893. 

■')  Comparer  ma  Note  dans:  Nyt  Tidsskrift  for  Matematik,  t.  21,  p.  8—10;  1910. 
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TABLE 

(les 

simples  formules  récursives. 

Il  faut  remarquer  que  cette  Table  ne  contient  que  des  formules  récursives 
d'une  forme  simple.  La  plupart  de  ces  formules  sont  obtenues  en  donnant,  dans 
des   formules  beaucoup  plus  générales,  à  un  paramètre  des  valeurs  particulières. 


I.    Formules  récursives  linéaires. 
1 .     Formules   contenant    les   ß„ . 


s  =  n  - 1 


s  =1) 

.s  =  n— 1 

s  =  u 

s  =  0 

-4.    (2n  I  l)ß,.+^(-l)'(2.s"^l)ß"-*  = 


s  =1) 

.s  =  n— 1 

s  =  u 

S=  /I- 


(-1) 


n-1 


s  =  l 


*ö.    ^'(-lr(2"|})2-^ß"-  =  (-l)"-'((2n-3)22'.-2  +  2n  +  lJ 

s  =_it_-  1 

*6.    ^Vl)'(2"t2)2''^'-'  =  (-1)"   '(("-1)2^"   '+"4^^)- 

s  =  (J 

s  =  n  - 1 

7.   ^'(-I)f2"±2)2"ß-  -  (-1^"   ^2— -|). 

s  =  () 

s  =  1 

s  =  n— 1 

*<).    (22n+i_2)ß„+^(-l)^r^"^22"-2»ß„  ,  =  (-l)"-'(2n-l). 

s  =  1 
J 


.9  =  n  -J 

*10. 
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s  =  Il  -1 

m.   ((2/1 -1)22"  + 2) ß„  +^{-iy[2s1l)^'"~'''^"''  =  (-!)"-'• 

s  =  1 

X  =  n— 1 

n2.    (22'>  +  i-2)ß„+^(-l)»(2"2s^)22"    2^ß„  ,  =  (-1)"-'. 

13.  (22n+l_2)ß„+^(-l)sQ'jJ32s22n-2sß„^    _    (_ly     I  ((2/)  -  3)  S^«    '  +  4/))  . 

s  =1 
s  -_"  - 1 

14.  ^(-ir(^^|})32»22'-2«ß„__,  =  (_i)n-:((2n_2)32"   <+*-"±^). 

S  =  0 

s  ■==  n  — 1 

].■>.    ((2n-l)22'-  f  2)ß„  +^(-1)  (95^+1)  32^22"  2. ß„_,  =  (_l)n   1^32«-!  _8"^2j 

s  =  I 
5  ==  n    1 

10.    (22"  +  "-2)ß„r^(-l)'(-"~M32  22n-2«ß,,_,  _  (-l)"-'(32"-2-(8n~6)). 

5  =  1 

S  =_n-l 

*17.    ^(-lr(2"Jl)4'"^"ßn-»  =  (-l)"-'(4n+l)  +  (2n +!)£„. 

s=ü 
.9  =  n  - 1 

18.   ^Vlr(2s+})4-"-''32>+iß„_,  =  (-1)«-' (4n -1)32"- (2/1 +1)E„. 

S  =  U 

S  =  fl  — 1 

•19.    (22"  +  2)(22"-l)ß„+^(-l)«(^^)42«-2'ß„_,  =  (-l)n^i(4n-l). 

.s  =  11-1 

*20.   (22"  +  2)(22«-l)ß„^  y^f-l)Y;M42"-2»32*ß„_,  =  (-l)«-i  (4/1  —  3)32"-'. 

S  =  1 
S  -    Il  ~1 

31.   ^"(-l)'(^^+J)42"-2.'52»+iß„_.  =  (-l)"-'((4/i-3).^2n  +  (8/i+4))  +  (2n+l)E„. 

s  =  Il 

.s  =  n-l 

33.    ^(-I)»(2n  +  lj42„-a,72.+iß„_^=(_l)n  i((4n-5)72"+(8/if4)32«)-(2/ifl)E„. 

.j  =  n-l 

33.    (22"r2)(22"-l)ß„+^(-l)»(^/jJ42"-2-52«ß„_,  =  (-l)"-'((4n-5)52"-> +8n). 


s   =-  1 

!  =  n-l 


34.    (22"+2)(22"-l)ß„  +  ^(-l)^(^")42"-2~72>ß„-,  = 

=  (— l)n-»((4n— 7)72"-»-|-8n-32n-i). 

4Ü 

I),  K.  I).  Viilc-nsk.  Selsk.  Skr..  7.  Hække,  naturviilensk.  n^  niiilhcm.  ATd.    X.  3. 
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.1  =  n—l 

35.   I  (32"-l)ß„+^(-l)  Q^^S^«  '^ßn^,  =  (_i)n-i(3n_i). 

3C.    2  (32"--l)ß„+^(-l)'(^j]32«-=^'2^»ß„_.,  =  (-l)"-'(3n-2)22"-i. 

s  =  1  \  "     / 

s  =_n— 1 

•27.    |(32"-l)ß„+^(-l).(2nJ32„-2.,42.ß^^_^  _  (_1),,   >((3n-4)42n-' 4-6n). 

s  =  1 
s  =  n— 1 

38.  I  (32n-l)ß„4-  V'(— l)s/^M32n-^s52sß„_s=  (— 1)" ^ i((3n— 5)52"-i +6n ■  2^"   '). 

S  =   1 

S  =  I 

s  =  11   -i 

30.  ((32"-|-3)(22n-i+l)~6)ß„  -ryji—ir{l"W"-^5^Bn-s  =  (-1)"-' (6/1- -5) 52"   '• 

s  =  1  ^ 

s  =  n— 1 

31.  ((32"  +  3)(22''-H-l)-6)ß„+^^(--l)»(^n\62"-2.72»ß^_^  _ 

s=  1 

=  (— l)"->((6n— 7)72"-<  +  12n). 

s  =  n—l 
33.    ((32n4-3)(22n-l+l)-6)ß„+^(-l)»Q^)62«-2sll2sß„_^   = 

=  (— l)''i((6/i— 11)112"  '  +  12n- 52"-'). 


s=  1 


2.     Formules   contenant  les  r„. 
»33.  X^-l)^(2'">"-»  =  £n  +  (-l)"-. 

s=0 
s  =  n  -1 

*34.    ^(-1)'(^"27^)^"-  =  (-1)"-'- 

s  =  0 
s  =  n— 1 

s  —  0 

s  =  n— 1 

*36.  r,.+,  -^(-1)^(25+2)^«-  =  ^"- 

s  =  u 

*37.   ^(-1)^(25+1)2''^"-  =  (-1)"  '22"  1. 


s  =  n— 1 
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s  =  11 

s  =  l  ^ 

s  =  l 
s  —  n 

*4o.  2r„+,+^(-if(^J')22«r„_^,+i  =  0. 

s  =  /i  —  1 

-H.   ^(-l)'(2s  +  i)3^+'7'n-s  =  -fî„-(-l)"(32n-2). 

.s-  =  0 
s  =  n    1 

43.   ^(-1)'(^"27^)^''^«-^  =  (^l)«-'(32"-'-2). 


s  =  0 
s  =  ni 


4:î.  ^(-1)'  (25  +  1)^''^'  ^"-^  --=  -ßn  +  (-1)"-^. 

s  =  U 

s  =  n--l 

44.    7-„+i  -^(-1)^^25^+2)  ^''^'  ^"-^  =  -3£;„  +  (-l)M. 

s  =  ü 
s  =  n— 1 

■15.     ^(-1)^(25  +  1)*''^"-    =    (-l)«-'(42"-l-22n-l). 

s  =  U 
s=_n-l 

40.   ^(-l)»(2"+2)^^^"-»  =  (-l)«-i(42n-i_22«-2). 

Ä  =  u 

S^Jl— 1 

47.  2nr„+^(-lf(^^^J)4-^^r„_s  =  (-l)"-i22"-i. 

S  =  1 

s=_n— 1 

48.  ^(-l)'(2s%)4''^'—  =  (-l)"-'22«-2. 

s  =  o 
s==  n— 1 

40.   ^(-l)'(2s+î)^''^'^"-»  =  £n  +  (-l)"-*4(32n-i-2). 

S  =  U 

s  =  n— 1 

50.  r,.+,  -^(-1)^(25+2)  ^''^'  ^"-»  =  ^^"  +  (-DM (32«-  2). 

s  =  u 

s  =  n 

51.  2nr„+.+^(-l)»(2^+j)62^r„_.+i  =  tZ^(42n_22n). 

5  =  1 

S  =  n 

53.   2r,.+  ,+^(-l)»(2j)62»r„_,+,  =  (_l)n(42"+i-22"+3). 


46* 
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S  =  n—i 


54. 


55 


56. 


2 

32/.+i_3 
2 

32n+l_3 

2~ 

32" +  3 


92<i-l 


.s  =  1 

s  =  n— 1 

s==n  — 1 
r„+    y^(  — lW^"^^M32n    2s82«r„^    _    (_l)n-l3(82n-l_22n). 


I2n-1 


s  =  l 
.s  =  n-1 


r„  +   y^(— 1)»(-'^^  M  32"-2M02T„-,  =  (—1)«-' 3  (102" -1-2'"   •). 


3.     Formules   contenant    les  E „. 

s  =  fl— 1 

^"-    ^Vl)»(^j)£n-s   =   (-1)"-'. 
s  =  u 
s  =  n— 1 

*58.  ^(-D'-^IssZÎ)^'.-^  ^  r„  +  (-l)«. 

s  =  1 
s  =_n— 1 

s  =  ü  ' 

s  =  n  -1 

s  =  0 

5  ^  fi  — 1 

'61.  2En+^\-ir{l'^\2^E„.s  =  (-l)"-H22"-2). 

s  =  1 
s  =  n— 1 

*63.  ^(-l)'(2s|J)2'^£^n-s  =  (-1)"-H22"-1). 

s  =  0 

*63.   (2n-l)E„+^(-iyL^^j)22»£„_,  =  (-1) 

s  =  1 
Sj=  11-1 

*64.   2ß„    L^(-l),(2n-l\  22» £„_»  =  (-!)"-'•  2 

s  =1 
s-»  "1 
65.    ^(~1)»(^^)32«£„_,    =    (-l)n(22«+I_32„). 


—  1in-l. 


s  =  0 
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î=  ni 

66. 

6-  =  n    1 

67 


.5=  1 

6  =  71       1 

s  =  U 

s  =  n-  1 

68.  ^(-1)^(25^"- 1)3^+' fin-.  =  -r„+i-(-l)"22"+'. 

s  =^  0 

Å  -^  ft  -  1 

69.  {2n-\-l)En-r^(-lY(^^'}^^)é-'^En-s  =  ^=^^(32"-3). 

70.  ^("l)'(2"+2)  ^""^-^  =  ^^)-""\32"+>  -3). 

s  =  n    1 

S  =  U 

s  =  n     1 

72.  ^(-l)'(2s"+i)5''+'£«-.s  =  T„+,  +  (-l)"   '(.22"-3)22«+<. 

s  =  0 
A  =  n-  1 

73.  ^(-l)»->(2"Zl)3^"--'£n-.s  =  ^"^^„  +  (-1)«. 

S=  I 

S  =  ft  -  1 

74.  ^(-l)^~'(^^l})32«--^52-l£„.,    =    ^"l-3lr„  +  (_l)n(52n-l_22«). 

s  =  l 
5  =_n-  I 

75.  ^(-l)-i(^^l})32«-2»72»-iÊ„_,  =  _^!!!^r„  +  (-l)"(72"  i-24"-i). 


4.     Exemples  des   formules   irrégulières. 
1)    /4n  — 2s  +  l\  o  (— l)"-'n(n+l) 


V    (-l)'(2n+l)    /4n      2s  +  l\^ 
^   (4n-2s+l)2''4      2s  +  l      ^  «"   »  -  24''-2 


s  =  n— 1 


^   4n-2s-l  l      2s  +  l      yl  ^«-^  -  ^       ^     ^>  • 


S  =  U 

s  =  n— 1 


V(-l)M2n-l)  /4n-2s-2\^        _  (-1)"^ 
^    (2n  — s— 1)22^  2s  ^n-s  -     22„-2 

s  =  u 

79     'y'   i-^y"     (in--2s\p        _  l-(-l)» 
^   (2n-s)22»i      2s      ;^"-»  - 


02n 
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SO. 


y{-iy{2n  +  l)  /4n-2s+l\  _ 

û^Sn^O,       0>3n+l  =  — 3,       ü>3„+2  =  0. 


sV 


•«!■  X' -»■Gz+OI^ 


5.     Formules   linéaires   incomplètes. 
nlnl 


s  =  u 


=   2 


S         (2/1  +  1)!' 


83.   ^(-l)»(2"|\)(2"-2s  +  l)ß,.-s  -0,     (n>2). 

S  =  0 

s  =  U  ' 

Sit 

■84.  ^(~l)»(5M(n--s)22»r„_,  =  0,     (n  >2). 

s  =u 

85.   ^(-1)^(2")  2'' £n-s  =  1. 


II.    Formules  récursives  non  linéaires. 
6.    Formules   de   première   espèce. 

s  =  n— 1 

»86.   ^  (ifjBsBn  s  =  (2n+l)ß„. 

s  =  1 
s  =  a-  1 

87.  ^  (l")'^^'BsBn-s  =  (22"+2n)/i„. 

s  =  I 
s  =  n 

88.  ^(2sl})^»ß"-»+l    =    7'n+l-("+    \)^n. 

S  =  I 

S  =  n— 1 


*89, 
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S  =  n — 1 


^^'   ^    125+ 1)  ^»+1^"-»  =   ^«+»- 

s  =  0 
s  =  n 

s  =  1 
s  =  n  — 1 

X  ,     (2s)  ^'^"~*    ^    ^"  —  ''•^"" 

s=  I 

s  =  n--l 

94.  ^  (2")  2''ß^ßn-s  =  £„-2(22" -l)ß„.  ■ 

S=  ft  — 1 

95.  ^(2")2''ßs£„-s  =  (2n+l)£„-(22"-l)(22"  +  2)ß„. 

5  =  1 

S  =  71  —  1 

*96.    ^  (^V  ^  )  ^'  ^"-'   =    ^n  -  ^«  ■ 

s  =  1 

S=  11  —  1 

97.   ^ {^""-^^V-E.Tn  s  =  (22n-i-2)r„. 

5  =  1 


s  =  n  — 1 

*93. 

s=  I 
s  =  n— 1 

s  =  l 
s=  ;i— 1 


s  =  1 
s  =  n— 1 

*99.     V  (2^)  £,£„_,  =  r„+i  -  2Ê„ 


7.     Formules  de  seconde   espèce. 

s  =  1 

102.  T.  ^  (4n-i)(^;;z?)  v-2  •J'ifcl)  (^-'!r^) ^^""^^^^ß- 

s  =  l 

104.    (n+>..-  (^y(2--2)ß„£„+2'"(2;)('"ir>^^«^^-. 
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i2n  +  l 


s  =  n  +1 


s  =  I 
s  =  1 


2n-s- 


Corrections  et  remarques  historiques. 


Quoique  mes  citations  précédentes  sont  conformes  aux  indications  données 
généralement  dans  des  Mémoires  récents,  dans  des  Monographies,  dans  le  Jahrbach 
über  die  Fortschritte  der  Mathematik  etc.,  mes  études  plus  approfondies  de  la 
littérature  très  riche  et  très  étendue  sur  les  nombres  de  Bernoulli  entraînent  né- 
anmoins, nous  le  verrons,  beaucoup  de  corrections. 

C'est-à-dire  qu'il  est  nécessaire  de  revoir  profondement,  à  ce  point  de  vue 
aussi,  la  théorie  des  nombres  de  Bernoulli  et  d'EuLER. 


Page  287  (5):  Les  premières  formules  récursives  pour  les  B,i,  dont  les  indices  forment  une  série 
arithmétique  ayant  une  différence  plus  grande  que  l'unité,  savoir  la  valeur  2, 
semblent  être  dues  à  Knar  '). 

Contemporainement  Kkonecker-)  a  publié  des  formules  récursives  pour  les  Bn  et 
les  Tn  qui  donnent  comme  des  cas  particuliers  des  formules  récursives  i)our  les /i/, 
et  Tn,  dont  les  indices  sont  divisibles  par  le  positif  entier  quelconque  k.  Cepen- 
dant, Kronecker  ne  mentionne  pas  les  formules  particulières  de  ce  genre.'') 
F.-J.  v.\N  DEN  Berg')  a  trouvé  une  formule  recursive  pour  les  B„,  dont  les  indices 
forment  une  série  arithmétique  quelconque,  et  il  a  indiqué  des  exemples  de 
formules  analogues  pour  les  T„  et  les  En,  dont  les  indices  forment  des  séries 
arithmétiques  ayant  la  dilférence  2  ou  3. 

Les  frères  MM.  J.-C.  Kapteyn  et  W.  Kapteyn^*)  ont  retrouve  les  formules  parti- 
culières de  VAN  DEN  Berg,  tandis  que  M.  Haussner  a  retrouvé  les  formules 
générales  concernant  les  B,,  et  trouvé  les  formules  générales  correspondantes 
pour  les  2',!  et  les  En. 

Les  belles  découvertes  de  Knar  et  de  van  den  Berg  semblent  être  inaperçues 
jusqu'ici.'') 

Page  295(13);  La  fonction  considérée  par  .Iacohi 


Vinix)- 


.(--i-Y'Bn 


(2/1)! 

est  essentielle  dans  les  recherches  de  Kummer')  sur  l'équation  indéterminée  de 
FERMAT:  ,  ,  , 


')  Archiv  de  Grunert,  t.  27,  p.  455—456;  1856. 

■-)  Journal  de  Liouville  (2)  t.  1,  p.  385—391;   1856. 

^)  Ni  dans  la  Note  originelle  ni  dans  ses  remarques  insérées  dans  le  Journal  de  Grelle,  t.  94,  p.  268 
— 269;  1883.  Comparez  du  reste  mon  Mémoire  récent  dans:  Berichte  der  kgl.  sächs.  GescUscliaft  der 
Wissenschaften,  t.  65,  p.  25;  1913. 

*)  Verslagen  en  mededeelingen  der  koninklijlie  Akademie  Amsterdam  (2)  t.  16,  p.  74 — 176;  1881. 

'■>)  Wiener  Sitzungsberichte  t.  93  II,  p.  836;   1886. 

")  Voir  par  exemple;  Correspondance  d'HEiuiiTE  et  de  Stieltjes,  t.  II,  p.  432  ;  1905.  Il  est  très 
regrettable  que  le  collaborateur  du  Jahrbuch  über  die  Fortschritte  der  Matlieniatik  ne  dit  rien  sur  la 
forme  singulière  des  formules  de  van  den  Behg;   voir  t.  13,  p.  193. 

')  Journal  de  Grelle,  t.  4U,  p.  119;  1850. 

n.  K.  n.  Vldensk.  Selsk.  Sltr  ,  7.  Række,  nalun  iciensk.  og  m.Tlhem.  Afd    X.  3.  46  a 


Page  298(16):  La  formule  (7)  doit  être: 

En  =  (-1)"  (2/i) !  2-"+'x,„  (-  1),    /I  >  1  , 
comme  le  montrent  clairement  les  deux  formules  suivantes   8)  et  (9). 
Page  301  (19):  Posons  dans  (1)  x^O,  puis  remplaçons  ;)  par  2«,  il  résulte 

'^^  (-l)"(p^"-l)£n. 

(2n)  !  p^"-' 

s  =  1 

cette  formule,  trouvée  par  Kummer  '),  est  essentielle  dans  ses  recherches  susdites. 
Page  315(33):  La  formule  10  d'EuLER  joue  aussi  un  rôle  dans  les  recherches  de  Kummer-).   La 

formule  eulérienne  susdite  est  souvent  attribuée")  à  Grunert^),  qui  a  démontré 

la  formule  à  l'aide  de  celle  de  Moivhe,  savoir  la  formule  1  de  la  Table. 
Page  331  (49):  La  formule  (4)  est  trouvée  aussi  par  Hehmite'). 
Page  332(50)  §17:    Il   semble  être   complètement  inaperçu  jusqu'ici   qu' Andreas  v.  Kttings- 

HAUSEN")  a  découvert,  déjà  en  1827,  c'est-à-dire  un  demi-siècle  avant  Seidel  et 

Stern,   les   formules  récursives  incomjjlètes  pour  les   Bn    qui  correspondent  à 

,1  =  1. 

La   démonstration  de   v.  Ettingshausen   est  entièrement   élémentaire;    car  elle 

n'applique  que  les  fondements  du  calcul  des  ditférences  finies. 
Page  345 (63):  Déjà  en  1875  Lucas')  a  développé  le  produit  SmS,,  selon  des  Sq,  savoir  le  jjroduit 

?'m(.v)?'/i(.r)  selon  des  ç'<;(.r). 
Page  350  (68):  Il  est  très  intéressant,   ce  me  semble,  que  la  formule  essentielle  (6)  est  la  même 

que  celle  de  Kummer  mentionnée  dans  la  Note  à  la  page  301. 
Page  351  (69):  Le  théorème  concernant  le  produit 

lP"(p-"-i)Bn 

2/! 

est  dû  à  Sylvester");  mais  quoique  Lipschitz '■')  a  proclamé  la  priorité  de  l'émi- 
nent  géomètre  anglais,  on")  désigne  néanmoins  généralement  le  théorème  en 
question  comme  appartenant  à  Lipschitz. 

Page  352  (70):  Le  théorème  III  appartient  à  Stehn  "). 

Page  353(71):  Le  théorème  VI  se  trouve  dans  un  Mémoire  de  M.  J.-W.-L.  Glaisher  '■■');  il  attribue 
à  Wolstenholme  ")  le  cas  particulier  p=n  — 1.  Curieusement  M.  Glaisher  dé- 
signe le  théorème  V  de  Lagrange  comme  appartenant  à  Ferrers! 

Page  361  (79):  La  formule  98  doit  être  bilfée;  elle  n'est  qu'une  forme  inexacte  de  97. 


n  loc.  cit.  p.  120—121. 
2)  loc.  cit.  p.  121. 

^)  Voir  par  exemple  Göpel  dans  Grunert  Arcliiv  t.  3,  p.  (id;  1843. 
*)  Mathematische  Abhandlungen  p.  57—59;  Altona   1822. 
°)  Comptes  rendus  du  troisième  Confjrès  Scientifique,  Hruxelles  1894. 
<')  Vorlesungen  über  die  höhere  Mathematils,  t.  I,  p.  284     285;  Vienne  1827. 
')  Nouvelles  Annales  (2)  t.  14,  p.  487—494;  1875. 
*)  Philosophical  Magazine,  février  1861. 
")  Bulletin  de  Darboux  (2)  t.  10,  p.  141;  1886. 

'»)  Voir  par  exemple  M.  P.  Bachmann:  Niedere  Zahlentheorie,  t.  II.  p.  33;  Leipsic  1910. 
")  Journal  de  Grelle,  t.  88.  p.  92;  1880. 

'-)  Quarterly  Journal  of  Matliematics,  t.  31,  pp.  1-35,  321—353;  1899—1900. 
'")  Ibid.  t.  5,  p.  35—39;  1862. 
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1913 


Okøiil  der  siden  Liebig's  Dage  i  snart  sagt  utallige  Tilfælde  rundt  om  i  Kul- 
lurlandene  er  foretaget  kemiske  Undersøgelser  af  de  Planter  og  Produkter  fra 
Planteriget,  der  bliver  benyttet  til  Foder  for  Husdyr  og  til  Menneskers  Ernæring, 
er  det  en  kendt  Sag,  at  den  nærmere  Kendskab  til  mange  Landbrugsplanters  kemiske 
Sammensætning  endnu  lader  adskilligt  tilbage  at  ønske. 

Delte  beror  paa  forskellige  Forbold  dels  af  kemisk  dels  af  ren  praktisk  Art, 
som  her  kun  kortelig  skal  berøres.  De  kemiske  Metoder  til  kvantitativ  Analyse, 
der  har  været  benyttet  og  i  mange  Tilfælde  endnu  benyttes  i  Foderstofanalysen,  har 
været  og  er  behæftet  med  meget  store  Mangler,  som  det  først  i  den  nyeste  Tid  og 
kun  til  en  vis  Grad  er  lykkedes  at  raade  Bod  paa.  En  stor  Mængde  kemiske  Ana- 
lyser af  Plantedele  eller  Produkter  fra  Planteriget,  som  er  foretaget  i  ældre  Tid, 
maa  derfor  betragtes  som  værende  af  ringere  Værdi  som  Oplysningsmiddel  om 
Stoffernes  Sammensætning. 

I  de  fleste  Tilfælde,  hvor  der  er  foretaget  saadanne  kvantitative  kemiske  Be- 
stemmelser, har  man  desuden  af  let  forslaaelige  Grunde  mere  beskæftiget  sig  med 
ved  Benyttelsen  af  de  „konventionelle  Metoder"  at  finde  Tal  for  „Næringsstof- 
indholdet" i  et  vist  givet  Foder  eller  Foderblanding  til  Benyttelse  ved  foreliggende 
Fodringsforsøg,  da  dette  var,  hvad  Praksis  i  Øjeblikket  krævede,  end  man  har  søgt 
at  udrede  de  enkelte  Plantearters  nærmere  Sammensætning  under  de  forskellige 
Omstændigheder,  hvorunder  de  benyttes  i  Landbrugets  Praksis. 

Noget  af  den  anførte  Uensartethed  beror  for  en  Del  paa  de  noget  forskellige 
Fordringer  fra  Agrikulturkemiens  Side,  der  stilles  til  kvantitativ  kemisk  Analyse  i 
Sammenligning  med  den  rent  videnskabelige  Kemis  Fordringer.  Medens  for  denne 
Videnskab  den  kemiske  Analyses  Beviskraft  er  saa  stor,  at  en  enkelt  eller  nogle 
faa  vel  udforte  kvantitative  Analyser  ofte  er  tilstrækkeligt  til  at  begrunde  Slutninger 
af  en  meget  stor  videnskabelig  Rækkevidde,  er  dette  kun  sjældent  Tilfældet  for 
Agrikulturkemiens  Vedkommende.  Paa  Grund  af  den  store  Mængde  Tilfældigheder, 
der   kan   være    ved   det   undersøgte   Materiales   Herkomst  og  Art  og   yderligere  ved 
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Indhøslningen  og  Opbevaringstilslanden  o.  s.  v.,  Tilfældigheder,  der  atter  kan  faa 
væsentlig  og  uberegnelig  Indflydelse  paa  den  kemiske  Sammensætning,  betyder  en 
enkelt  eller  nogle  faa  noksaa  vel  udførte  kvantitative  kemiske  Analyser  i  Reglen 
ikke  ret  meget  i  Agrikulturkemien.  Man  maa  have  Rækker  af  Bestemmelser 
for  at  kunne  eliminere  Tilfældighederne,  og  Metoderne,  der  bliver  benyttet,  maa 
saa  vidt  muligt  fillade  hurtig  Udførelse  af  mange  Bestemmelser  samtidigt. 

Man  har  derfor  paa  Foderstofanalysens  Omraade  som  paa  mange  andre  Punk- 
ler i  Agrikulturkemien  søgt,  tvunget  af  Omstændighederne,  ved  en  eller  anden 
analytisk  Metode  al  naa  et  Talresullal,  der  kunde  benyttes  i  Praksis  uden  altid  at 
have  fuld  Sikkerhed  for,  al  de  benyttede  Metoder  gav  et  korrekt  Udtryk  for  det 
man  søgte  at  bestemme. 

I  den  senere  Tid  er  der  dog,  takket  være  mange  forskellige  Forskeres  Arbejde, 
sket  betydelig  Fremgang,  navnlig  hvad  angaar  Kendskaben  til  Beskaffenheden  af 
Æggehvidestofferne  og  Kulhydraterne  særlig  i  Kornsorterne  og  Roer.  I 
1905  blev  der  af  V.  Storch  i  58de  Beretning  fra  d.  kgl.  Veterinær-  og  Landbohøj- 
skoles Laboratorium  for  landøkonomiske  Forsøg:  „Den  kemiske  Analyse  af  Foder- 
stoffer", givet  en  udførlig  Oversigt  over  disse  Undersøgelsers  daværende  Standpunkt, 
hvortil  kan  henvises.  Siden  den  Tid  er  Undersøgelserne  baade  i  Udlandet  og  her- 
hjemme i  betydelig  Grad  blevet  forøget  i  Antal,  uden  at  der  dog  kan  siges  at  være 
sket  væsentlige  Forandringer,  hvad  Principerne  angaar. 

I  landøkonomisk  Henseende  er  der  i  Løbet  af  de  seneste  Aar  her  i  Danmark 
til  en  vis  Grad  sket  en  Svingning  i  nogle  Sider  af  Plantedyrkningen,  som  foraar- 
sager,  at  ny  Undersøgelsesrækker  blev  ønskelige.  Avl  af  Frø  af  Græsarterne 
og  forskellige  Bælgplanter  kommer  økonomisk  set  til  al  spille  en  større  og 
større  Rolle  i  Danmarks  Landbrug  og  Spørgsmaalet  om,  hvad  den  udtærskede 
Halm  af  disse  Planter  indeholder  og  er  værd  som  Foderstof  i  Sammenligning  med 
paagældende  Planter  høstet  i  grøn  Tilstand  og  tørret  som  Hø,  kan  derfor  siges  i 
de  seneste  Aar  mere  og  mere  at  træde  i  Forgrunden.  „Halm"  og  „Hø"  har  mang- 
foldige Gange  i  Løbet  af  det  sidste  Aarhundrede  været  Genstand  for  Undersøgelse 
efter  mer  eller  mindre  brugbare  Metodei',  og  skønt  man  vel  for  de  vigtigste  Korn. 
sorters  Vedkommende  kender  Sammensætningen  af  den  Halm,  der  vindes  af  disse 
Planter,  er  Græsarternes  Halm  kun  i  meget  ringe  Grad  undersøgt  og  i  hvert 
Fald  slet  ikke  af  dansk  Avl.  For  Høets  Vedkommende  har  man  ogsaa  talrige 
Analyser  dels  af  „Agerhø"  og  „Engbø"  og  tildels  ogsaa  „Kløverhø",  men  hvilke 
Planter  disse  Produkter  bestod  af  og  i  hvilket  indbyrdes  Mængdeforhold  de  forekom 
i  Høsorterne  er  i  Reglen  ikke  angivet  eller  ikke  angivet  med  tilbørlig  Nøjagtighed. 
Analyserne  mister  derved  en  stor  Del  af  den  Betydning,  de  ellers  i  videnskabelig 
Henseende  kunde  have  faaet  m.  H.  t.  Studiel  af  paagældende  Foderplanlers  Sam- 
mensætning. 
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Prøvernes  Tilvejebringelse. 


Fra  de  samvirkende  Landboforeninger  i  Sjællands  Stift  gennem 
daværende  Konsulent  i  Planteavl  O.  H.  Larsen  blev  i  Foraaret  1911  rettet  en  Op- 
fordring lil  mig  om  muligt  at  bøde  noget  paa  dette  Forhold  ved  at  paalage  mig 
Undersøgelserne  af  et  Antal  botanisk  bestemte  Foderurter  dels  Græsarter,  dels 
Bælgplanter,  der  i  Sommeren  1911  blev  dyrket  i  Renkultur.  Læreren  i  Landbrugets 
Planteavl  ved  Landbohøjskolen  min  Kollega  Prof.  Westermann  sluttede  sig  tillige 
til  Landboforeningernes  Opfordring  og  stillede  til  Disposition  et  Antal  udsøgte 
Planteprøver,  som  under  hans  Opsyn  var  dyrket  og  høstet  dels  i  grøn  Tilstand  og 
tørret  til  Hø  dels  efter  Modning  og  Udtærskning  som  Halm.  Skønt  jeg  straks 
var  klar  paa,  at  den  foreliggende  Opgave  vilde  kræve  et  meget  betydeligt  analytisk 
kemisk  Arbejde,  hvortil  jeg  næppe  kunde  paaregne  Hjælp  ude  fra,  og  at  de  kemiske 
Undersøgelser,  som  der  kunde  være  Tale  om  at  foretage,  hvis  Arbejdet  skulde  til- 
endebringes i  rimelig  Tid,  vanskelig  kunde  blive  udtømmende  nok,  syntes  en  Los- 
ning af  Opgaven,  selv  om  den  til  en  Begyndelse  kun  blev  partiel,  dog  at  have  saa 
stor  baade  praktisk  og  videnskabelig  Interesse,  at  jeg  har  paalagel  mig  Arl)ejdets  Ud- 
førelse. Hertil  blev  jeg  i  høj  Grad  opmuntret  ved  det  fortræffelige  rene  og  rigelige 
Undersøgelsesmateriale,  som  Prof.  Westermann  og  O.  H.  Larsen  stillede  til  min 
Raadighed.     Sidstnævnte   meddeler   følgende   om  Prøvernes  Tilvejebringelse  og  Art: 

„Hvad  Prøvernes  Tilvejebringelse  angaar,  stammer  de  allesammen  fra  Landbo- 
højskolens Undervisningsmark,  hvor  de  enkelte  Græsser  og  Kløverarter  hvert  Aar 
udsaas  i  Renbestand  bl.  a.  for  at  demonstrere  Saatidens  Betydning.  Til  hver  Høst 
er  benyttet  en  Parcel  paa  2  m"-.  Høsttiderne  for  de  enkelte  Arter  har  forøvrigt 
været  som  nedenfor  anført"  : 


Tabel  1. 
Til  Hoslæt.  Til  Froavl. 

lini  Slaact.     Hjemkort.     Slaaet.     HJL'inkoit. 

Italiensk  Hajgræs  ....      */(; 

(Lolium  italicuin). 

Draphavre */« 

(Avena  elatior). 

Ager-Hejre **/(; 

(Bromus  arvensis). 

Hundeyræs •*/(> 

(Dactylis  glomerata). 

Enysvingel **/« 

(Festuca  pratensis). 

Sildig  Rodkløver **/ii 

(Trifolium  rulirum). 

Kællingeland **/(; 


(Lotus  corniculata). 

Gul  Rundbælg '^/e 

(Anthyllis  vulueraria). 


'^/,; 

10/, 

"«/î 

"/« 

10/. 

28/, 

i-'/.i 

23/7 

•'/8 

'•'/6 

10/, 

28/, 

'3/6 

10/, 

28/, 

>3/n 

'/8 

28/, 

"/e     . 

','8 

ä^'/s 

'«/ü 

'/s 

ä*'/« 

Tabel  2. 

emp.  Kl.  8  Morien 
Landbohoj  skolen 

pau 

Ooj»nets 
Ncilbiir 

16° 

1    mm. 

11" 

7     — 

9° 

16     — 

13" 

0     — 

12" 

1     — 

13° 

2     - 

13° 

0     - 

14° 

13     — 

14° 

0     — 
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Høhøsten,    der    strakte    sig    fra    den    8de— 16de   Juni,   faldt   i   en    noget    urolig 
Vejrperiode  med  jævnlig  Nedbor,  som  ncdenslaaende  Tabel  viser: 


Dato. 

8dc  Juni   1911 

9tle  — 
10de  - 
Ilte  — 

12te  — 

13de  - 
14de  — 
15de  — 
16de         — 

Af  Periodens  •.)  Dage  var  altsaa  kun  3  Dage  helt  fri  for  Regn.  Det  er  muligt, 
al  Ncdborslorholdene  har  faael  nogen  Indflydelse  paa  Hoels  Beskaflenhed,  skønt 
det  efter  Øjesyn  og  Lugten  al  dømme  ikke  havde  lidt  Skade,  men  gjorde  et  ganske 
normalt  Indtryk  som  velbjerget  Hø. 

De  49  Dage  i  Løbet  af  hvilke  Indhostningen  af  Græsserne  og  Kloverarlerne 
lil  Frøavl  foregik  („Halmhøslen")  havde  mere  sladigl  Vejr.  Denne  Periode  strakte 
sig  fra  10de  Juli  til  28de  August  og  havde  Nedbør  i  følgende  Døgn: 

Tabel  3. 

Den  17de  Juli  24  mm.    Den  15de  August  4  mm. 

19de  —    7  —         16de  —  4  - 

2()de  —    1   —         22de  -  1  — 

21de  —    4  —         23de  —  7  — 

26de  —  3  — 

27de  —  8  — 

Af  Periodens  49  Dage  var  der  altsaa  kun  Nedbør  i  de  10  Dage  og  blandt 
disse  har  Regnen  kun  i  de  fire  Nedbørsdage  17de  og  19de  Juli  saml  23de  og  27de 
August  været  af  større  Udstrækning.  Den  aflærskede  Halm  var  af  ganske  normalt 
Udseende.  Selv  om  der  altsaa  baade  under  Høhøsten  og  under  Halmhøslen  har 
været  Regnvejrsdage,  er  del  næppe  mer  end  hvad  der  i  Almindelighed  lor  venles  i 
Praksis  under  vore  urolige  Vejrforhold. 


I.     Forberedelse  til  Analyse. 

Hø-  og  Halmprøverne  blev  skaaret  i  Hakkelse  paa  2—3  cm.  Længde.  I  La- 
boratoriet blev  de  derefter  malet  meget  fint  paa  en  Kværn  med  riflede  Slaalmale- 
plader.  Kværnen  blev  drevet  af  en  Motor  paa  1.5  H.  K.  Det  viste  sig  herved  nød- 
vendigt først  at  tørre  Prøverne  noget  ved  at  lade  dem  henligge  i  c.  8  Døgn  i  et 
sløvfrit  Rum,  hvor  Temperaturen  var  c.  30°.  Malingen  kunde  derefter  let  fore- 
tages i    tre   Gange   geniagne   Operationer,   medens  Kværnen  ved  at  benytte  de  ikke 
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tørrede  Prøver  løb  varm  og  Prøverne  var  udsatte  for  at  blive  brankede.  Prøverne 
dannede  efter  vel  gennemført  Maling  el  rel  fint  ensartet  Pulver.  Høprøverne  er 
mat  græsgrønne  med  meget  karakteristisk  behagelig  Hølugt.  Halmpulverel  er  gul- 
graat  med  svagere  Lugt,  omtrent  som  moden  Rug.  Af  hver  Prøve  blev  malet 
1 — 1,.5  Kilo,  saa  at  der  var  rigeligt  ganske  ensartet  Materiale  til  Analyse.  Endnu 
efter  et  Aars  F'orløb  viser  Pulveret  ikke  at  have  forandret  sig  ved  at  opbevares  i 
Mørke  i  et  veltillukket  Glas  paa  et  tørt  Sted.  I  Lyset  bleges  derimod  særligt  Hø- 
prøverne  meget  hurtigt.  Selv  i  et  Glas  lukket  med  en  veltilslebet  Glasprop  kan 
man,  naar  en  malet  Høprøve  henstaar  blot  en  Dags  Tid  i  Solen,  se  Forskel  i  Far- 
ven paa  Prøvens  ydre  Lag  nærmest  Glasset  og  de  andre  ikke  paavirkede  Dele. 

Den  forholdsvis  stærkt  drevne  Lufttørring  af  Prøverne  for  at  faa  dem  sprøde 
nok  til  Malingen  har  naturligvis  foraarsaget,  at  Indholdet  af  hygroskopisk 
Vand  er  noget  mindre,  altsaa  Indholdet  af  Tørstof  noget  slørre,  end  del  vil  være 
i  Hø  og  Halm,  der  opbevares  frit  i  Luften,  hvor  Tørstofprocenlen  stiger  og  falder 
med  Luftens  mindre  eller  større  Fugtighedsgrad.  Men  da  Hø-  og  Halmprøverne  af 
de  forskellige  Planter  er  blevet  behandlede  ganske  paa  samme  Maade,  maa  For- 
holdene mellem  de  enkelte  Prøvers  Tørslofmængder  vist  nok  være  vedbleven  at 
være  det  samme  før  og  efter  Tørringen  til  Maling.  Alle  Bestemmelser  er  udført 
ved  Hjælp  af  de  malede  Prøver. 

II.    Bestemmelse  af  Tørretab  og  Tørstof. 

I  el  almindeligt  Vejeglas  af  flad  Form  af  kendt  Vægt  blev  udbredt  en  passende 
Mængde  af  Stoffet  (1 — 3  grni.),  som  blev  vejet.  Efter  Henstand  i  et  Tørreskab  i 
12—18  Timer  ved  105°  blev  Glasset  atter  vejet  efter  Afkøling  i  Exsikkator.  Man 
kan  opnaa  konstant  Vægt  efter  blot  3  Timers  Tørring  ved  105°,  men  det  er  be- 
kvemt at  lade  Prøverne  som  nævnt  henstaa  fra  den  ene  Dag  til  den  næste.  Prø- 
verne er  efler  Tørring  noget  hygroskopiske  og  maa  vejes  i  det  tillukkede  Glas. 
Vægttabel  ved  Torring  er  hygroskopisk  Vand.  Resten  i  Glasset  efter  Torring 
er  Tør  slof.     Resultaterne  var  følgende  i  Procent  af  det  lufttørre  Stof. 


Ta 

bel  4. 

Græsarterne: 

Hø. 

Halm. 

Tørrelab  "/o 

Torstof  o/o 

Torslof  "/m 

Aj   Italiensk  Rajgræs 

Ho 

7,39 

92,61 

— 

A, 

Halm 

5,r,2 

— 

94,48 

Bl  Draphavre 

Ho 

2,34 

97,66 

— 

Be         - 

Halm 

1,« 

— 

98,55 

Cl  Agerhejre 

Hø 

3,06 

96,94 

— 

Ce          - 

Halm 

2,«> 

— 

97,51 

Dj   Hundegræs 

Ha 

7,17 

92,83 

— 

De          - 

Halm 

8,95 

— 

91,05 

Cl  Engsvingel 

Ho 

8,37 

91,63 

— 

Ce 

Halm 

4,29 

— 

95,71 

Middeltal  .  .  , 

94,34  »lo 

95,56  "lo 
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K  lo  vei-artcr 

ne: 

Ho. 

Halm. 

Torretab  "1« 

Tørstof 

»h 

Torslol'  "II, 

F,  Sildig  Rodkløver 

Ho 

8,3S 

91,62 

— 

K„               — 

Halm 

n,.,l 

— 

91,9!) 

G,   Kællingetand 

Hø 

2,7f, 

97,21 

— 

C' 2           - 

Halm 

1,25 

— 

98,75 

H,   Gul  Rundbælg 

Ho 

5,si 

94,19 

— 

H, 

Halm 

2,13 

— 

97,87 

Middeltal    .  . 

94,35° 

lo 

96,30  "lo 

Der  er  allsaa  lidt  mindre  Torstof  i  Høet  end  i  Halmen  af  de  forskellige 
Græsser  og  Kløverarier.  Hundegræs  alene  danner  en  dog  ikke  meget  væscMitlig 
Undtagelse.  Ved  Analyse  c.  9  Maancder  senere  fandlcs  omtrent  det  samme  Forhold, 
nemlig  92,10  "/"  Tørstof  i  Hundegræs  Hø,  91, U  "/o  Tørstof  i  Hundegræs  Halm  og 
93,81  "/o  Tørstof  i  Rundbælg  Hø. 


III.    Askebestemmelser. 

A.    Bestemmelser  af  den  samlede  Askemængde. 

Ved  Askebeslemmelser  af  Halm  og  Hø  som  i  det  hele  taget  ved  saadanne  He- 
stemmelser  i  Rester  eller  Dele  af  Organismer,  er  der  visse  Vanskeligheder  baade  i 
teoretisk  og  praktisk  Henseende  at  tage  i  Betragtning. 

Hvad  skal  der  overhovedet  forstaaes  ved  Askebestanddele?  I  første  Linje  maa 
det  være  de  Bestanddele,  der  direkte  indgaar  i  det  organiske  Væv,  hvoraf  Planten 
eller  Plantedelen  bestaar  og  som  ved  Forbrænding  bliver  omdannet  til  uorganisk 
Slof  (Kiselsyren  fra  Slraaet,  Fosfor  og  Svovl  fra  Æggehviden,  Jern  fra  Klorofyllet 
m.  fl.).  Dernæst  maa  ogsaa  til  Asken  henregnes  de  Bestanddele,  der  i  opløst  eller 
udskilt  Form  findes  i  Saften  (Calciumoxalal  o.  Ign.).  Kun  Sloffer  fra  disse  to  Grup- 
per kan  henregnes  til  Renasken.  Dog  maa  til  denne  ogsaa  henregnes  Ilten,  som 
disse  Stoffer  har  oplaget  ved  Forbrændingen.  Hvorvidt  Kulsyren,  som  Baserne  er 
blevet  bundet  til  ved  Forbrændingen,  egentlig  bør  henregnes  under  Bestanddelene 
i  Renasken,  kan  derimod  være  Tvivl  underkastet. 

I  Asken  kan  yderligere  ofte  rent  mekanisk  indblandes  Støv  og  Jordpartikler, 
der  har  sat  sig  fast  uden  paa  Planten  eller  er  blevel  indesluttet  i  Plantevævet  under 
Væksten.  Nogen  fuldstændig  Sikkerhed  for  at  skaffe  de  undersøgte  Plantedele  fri 
for  Stoffer  af  sidstnævnte  Art  kan  naturligvis  ikke  faas,  men  del  tør  siges,  at  de 
foreliggende  Prøver  i  hvert  Fald  kun  har  indeholdt  meget  lidt  Forureninger  af 
denne  Art.  Til  Bestemmelse  af  Aske  i  de  foreliggende  Prøver  blev  benyttet  føl- 
gende P'remgangsmaade  efter  en  Række  forudgaaende  Forsøg  : 

En  vejet  Mængde  af  det  lufttørre  malede  Stof  blev  anbragt  i  en  vejet  Por- 
cellænsdigel  og  forkullet  ved  svag  Varme  over  Flammespreder.    Det  er  af  Viglighed 
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at  lade  Forkulningen  foregaa  meget  langsomt  ved  saa  svag  Varme  som  muligt. 
Naar  der  ikke  længere  udvikles  Dampe,  stilles  Diglen  paa  skraa  over  en  lille  Bun- 
sensk  Brænder,  og  nu  lykkes  det  i  Reglen  let  at  faa  Kullet  bortbrændt,  saa  at  der 
efterlades  en  løs  hvid  eller  hvidgraa  pulverformig  Aske,  i  hvilken  Calcium-  og 
Magniumsaltene  er  til  Stede  som  Karbonater.  Hvis  man  opvarmer  for  stærkt  i 
Begyndelsen  smelter  Alkalisaltene  i  Asken  og  indhyller  Kullet,  der  i  saa  Fald  van- 
skelig brænder  bort'). 

Naar  ovennævnte  Fremgangsmaade  følges,  har  det  ved  de  foreliggende  Prøver 
været  let  at  faa  forholdsvis  vel  overensstemmende  Resultater  ved  en  Række  nedenfor 
angivne  Parallelforsøg.  Senere  skal  angives,  hvorledes  man,  ved  Bestemmelsen  af 
de  enkelte  Bestanddele  i  Asken  fremstillet  paa  en  noget  anden  Maade,  til  en  vis 
Grad  har  et  Middel  til  at  kontrollere  de  her  udførte  Askebestemmelser.  Resultaterne 
af  de  enkelte  Bestemmelser  var  følgende: 

Tabel  6. 

I  Arbejde  Fundet  Askemængde        Askeniocent 

Stoffets  Art  ''""crm.'^"'^  'o™,"'         ^ske  i  Crn,.        Aske  i  "/.  Mi/ldHiul 

A,   Italiensk  Rajgræs  Hø  1,4135  1,:W90  0,0915  6,99  \ 

0,8645       0,8004        0,0563        7,03     /     '"' 


Ag  Italiensk  Rajgræs  Halm  1,4400  1,3605  0,0680  5,oo 

0,6165       0,5826        0,0315        5,40 


5,20 


B,   Draphavre  Ho  1,5625  1,5260  0,0885  5,79 

0,0300        5,51 


1,5625 

1,5260 

0,.5580 

0,5149 

0,7970 

0.7783 

0,6940 

0,6777 

0,0452        5,80 
0,0390        5,75 


I    !'>'! 


Bg  Draphavre  Halm 

0,6120 
0,6355 

1,5885 
0,6263 

0,0910 
0,0353 

5,73 
5,64 

} 

5,68 

Cj  Agerhejre  Hø 

1,0470 
0,5965 

1,0150 
0,5783 

0,0750 
0,0415 

7,39 
7,18 

■  \ 
/ 

7,28 

C,  Agerhejre  Halm 

1,2820 
0,5128 

1 ,3500 
0,.'iOOl 

0,0590 
0,0315 

4,72 
4,30 

\ 
f 

4,51 

Dj   Hundegræs  Hø 


3,0575 

2,8385 

0,1355 

7,02 

0,8180 

0,7.S72 

0,0585 

7,43 

1,8065 

1,1200 

0,0860 

7,08 

7,38 


')  Efter  at  denne  Undersøgelse  var  udført,  er  Forf.  gennem  den  i  September  1912  udkomne 
.lahrcsbcricht  d.  Agrikultur-Chemie  (3te  Folge  Bd.  XIV  1911  S.  623;  blevet  opmærksom  paa  et  Arbejde 
af  K.  Stoltk  i  „Biochem.  Ztschr."  35,  1911,  S.  104-107,  „Eine  einfache  und  zuverlässige  Metodik  der 
Ascbenanalyse".  Principet  i  denne  Fremgangsmaade  er  i  det  væsentlige  det  samme  som  ovenfor  omtalt, 
nemlig  at  lade  Forkulningen  af  Stofferne  foregaa  ved  den  lavest  mulige  Temperatur  og  derefter  ved 
noget  højere  Varme  forbrænde  Kullet  uden  nogen  Tilsætning.  Forf.  lader  Forbrændingen  foregaa  i  en 
Platinskaal,  der  stilles  inden  i  en  Poicellænsskaal  adskilt  fra  denne  ved  smaa  Porcellænsstykker  altsaa 
i  et  Luftbad.  Ved  den  langsomme  Forkulning  og  den  derpaa  folgende  Forbrænding  naas  meget  tilfreds- 
stillende Resultater. 

48 

D.  K.  1).  Vidensk.Selsk  Skr  .  7   Række,  naturviclensk.  og  inalhem.  Altl.  X   4. 
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Tabel  6  (foi isat). 


SlofTcts  Arl 
D„  Hundegræs  Halm 


I  Arbejde 

^uftlort  Stof 
Grm. 


rtirslof 
(irm. 


Fundet  Askeniængde 
Aske  i  Grill.        Aske  i  '% 


1,7939 

0,8oro 


1,G325 
0,7347 


0,11S0 
0.0535 


H3  Gul  Rundbælg  Halm 


1,2405 
2,4670 


1,2135 
2,2595 


0,0410 
0,0805 


7,04 


3,38 

3,00 


Askeprocent 
af  Torstof 
Middeltal 


/         î,15 


E, 

Engsvingel  Hø 

1,2121 
1,0420 

1,1103 
0,9.148 

0,0958 
0,0830 

8,61 
8,69 

8,65 

Es 

Engsvingel  Halm 

2,8095 
1,1860 

2,1995 
1,13.51 

0,1385 
0,0730 

6,30 
6,43 

6,36 

Fl 

Sildig  Rødkløver  Hø 

2,8680 
0,7795 

2,0680 
0,7X40 

0,1895 
0,0625 

9,12 
8,69 

8,90 

F. 

Sildig  Rødkløver  Halm 

]  ,5410 
0,4295 

1,4185 
0,3951 

0,0740 
0,0180 

5,22 
0,19 

5,20 

G. 

Kællingetand  Hø 

2,3005 
0,7730 

2,2370 
0,7517 

0,1400 
0,0455 

6,26 
6,05 

6,15 

G. 

Kællingetand  Halm 

1,4085 
0,6360 

1,3910 
0,6181 

0,0420 
0,0195 

3,01 

3,16 

3,08 

H, 

Gul  Rundbælg  Hø 

1,9705 
2,5915 
3,0810 

1,8560 
2,4409 
2,9019 

0,2080 
0,2630 
0,3145 

11,20 
10,78 
10,84 

10,94 

/ 


3,19 


Sammenligner  man  de  her  fundne  Askemængder  for  Hø  og  Halm  af  samme 
Plante  ser  man  at  Askeprocenten  i  Tørstoffet  er  desto  større  jo  yngre  paagældende 
Plante  eller  Plantedel  er.  Denne  Regel,  som  man  blandt  andre  Steder  har  paavist 
i  udpræget  Grad  hos  Skovtræerne  '),  bekræftes  altsaa  ogsaa  ved  de  her  foreliggende 
Undersøgelser.  For  Rødkløverens  Vedkommende  er  Forskellen  i  Askeindholdet  af 
TorslolTet  paa  Plantens  forskellige  Udviklingstrin  allerede  forlængst  konstateret  af 
E.  Wolff.     Han  angiver  saaledes-*): 

Tabel  7. 

Analyser    Aske  '"  af    ^    ..    .       ,, 
Antal  Torstof       '^-  "■  '=""" 

Rødkløver,  ganske  ung  11  9,98                — 

—  i  Knop  13  8,07  H,9o"(o(Fj) 

—  i  Blomstring  98  6,83                — 

—  helt  moden  (i  5,28  5,20  "lo  (Fg) 


De  fundne  Tal  for  Rødkløvers  Askeindhold  paa  forskellig  Tid  (F ^  Hø,  F^  Halm) 
for  denne  Plante  af  dansk  Avl  stemmer  forbavsende  godt  med  de  Wolff 'ske  Middel- 
lal,  der  er  tilvejebragt  med  et  mange  Gange  storre  Materiale  af  tysk  Avl. 


')  E.  Ebehmayeu:  „Physiologische  Chemie  d.  Pflanzen".     Berlin  1882,  S.  730. 

-)  E.  WOLiF-  Asclien-Analysen  von  landwirtschaftlichen  Produkten".     Berlin  1871,  S.  153  —  154. 
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Beregner  man  Middeltal  af  Tallene  i  Tab.  6,  finder  man  at; 

Græsailenic  iiuleliolder  i  Hotci-stolTet  6,oo°lo  Aslse 

—  —  i  Halmtorstoffct  5,78        — 

Kloverarterne        —  i  Hotorstoffet  8,66        — 

—  —  i  Halmtørstoffet  3,83        — 

Forskelien  i  Askeindholdet  i  unge  og  gamle  Plantedele  er  altsaa  langt  større 
hos  Kløverarterne  end  hos  Græsarterne.  Særlig  ringe  Forskel  er  der  mellem  Drap- 
havre  Hø  (Bj)  og  Draphavre  Halm  (Bj,  samt  mellem  Hundegræs  Hø  (Dj)  og 
Hundegræs  Halm  (Dj).  Andre  Græsarter  viser  dog  betydelig  større  Forskel. 
L.  D.  Hauîh  og  P.F.Trowbridge  fandt  saaledes  for  Ti  mothégræs'): 

Fur  Skridning    Efter  Skridning    I  Hlomstring    Modnet 
Aske      7,DU"ln  6,30  "lo  ü,■^^"lo        4,58 "lo 

B.    Bestemmelser  af  nogle  af  Askebestanddelene. 

Herved  er  benyttet  følgende  Fremgangsmaade!  30,00  grm  lufttørt  Stof  afvejes 
paa  en  god  Tareringsvægt,  der  med  100  grm's  Belastning  giver  Udslag  for  0,005  grm. 
Stoffet  forkulles  i  Platinskaal  over  Flammespreder,  hvorefter  det  meste  Kul  bliver 
bortbrændl  ved  lidt  stærkere  Varme.  Den  undertiden  endnu  noget  kulholdige 
Rest  blev  udkogl  med  saltsyreholdigt  Vand.  Resten  blev  frafiltreret,  glødet  i  Platin- 
digel og  bragt  over  i  den  saltsure  Opløsning,  der  blev  inddampet  til  Tørhed.  Efter 
skarp  Tørring  fugtes  med  Saltsyre  og  kogende  Vand.  Kiselsyre  frafiltreres; 
Filtratet   fra  Kiselsyren  deles  i  tre  ligestore  Dele  og  anvendes  paa  følgende  Maade  : 

1)  En  Del  til  Bestemmelse  af  Fosforsyre  med  Ammoniummolybdat  ved  direkte 
Vejning  af  det  gule  Bundfald  efter  ganske  svag  Glødning. 

2)  I  en  anden  Portion  blev  Calcium  og  Magnium  bestemt,  efter  at  Fosfor- 
syren var  udfældet  som  Ferrifosfat  i  eddikesur  Væske.  Der  blev  tilsat  lidt  Ferri- 
klorid.  Ammoniumacetat  og  Eddikesyre  og  kogt  til  Bundfaldet  var  udskilt.  Af 
Filtratet  udfældedes  om  fornødent  den  sidste  Rest  af  Jernilte  med  lidt  Ammoniak 
og  frafiltreredes.  1  Filtratet  udfældes  Calcium  som  Oxalat  og  Magnium  som 
Magniumammoniumfosfat.  Man  maa  dog  paa  Grund  af  det  ringe  Magniumindhold 
og  den  store  Mængde  Ammoniumsalte  helst  inddampe  Filtratet  fra  Calciumoxalatet 
til  Tørhed  og  bortgløde  Ammoniumsaltene.  Resten  i  Platinskaalen  opløses  i  lidt 
Saltsyre  og  filtreres  fra  lidt  Platin,  der  altid  dannes  i  findelt  Tilstand,  naar  Am- 
moniumklorid afdampes  og  bortglødes  i  Platinskaal.  Af  Opløsningen  fældes  Mag- 
nium paa  sædvanlig  Maade  som  Magniumammoniumfosfat. 

3)  I  en  tredie  Portion  blev  Kalium  bestemt  som  Kaliumplatinklorid.  F'osfor- 
syre,  Svovlsyre,  Magnium  og  Jern  blev  udfældet  med  en  Opløsning  af  Bariumklorid 
og  Bariumhj'droxyd.     Overskud   af  Bariumsalt   og  tilstedeværende  Calciumsalt  blev 


M   I    „Americ.  Chemical  Society  in  Indianopolis"  1911  efter  Jahresb.  der  Agrikultur-Chemie  f.  1911, 
Berlin  1912,  S.  291. 
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fældet  med  en  Opløsning  af  Ammoniumkarbonal.  Filtratet  inddampes,  glødes,  op- 
løses i  saltsyreholdigl  Vand,  filtreres  fra  Platinstøv,  og  Kalium  bestemmes  paa 
sædvanlig  Maade  ved  Inddampning  med  Brintplatinkloridopløsning  og  Filtrering  i 
en  Gooch-Porcellænsdigel;  Udvaskning  med  92"«  Alkohol,  Tørring  og  Vejning. 

Ved  Udførelsen  af  disse  Undersøgelser  er  jeg  for  en  meget  væsentlig  Grad 
blevet  assisteret  af  min  Søn  stud.  polyt.  Svend  Rordam.  Som  man  vil  se  er  der 
ikke  i  Asken  bestemt  Ferrioxyd,  Aluminiumoxyd  eller  Svovlsyre,  skønt  disse  Stoffer 
forekommer,  men  deres  Bestemmelse  vilde  kræve  Fremstillingen  af  Asken  af  endnu 
større  Stofmængder,  end  de  anvendte  30  grm  lufttørt  Stof,  og  Bestemmelsen  turde 
ikke  anses  for  al  være  af  saa  stor  Vigtighed,  at  den  vilde  lønne  det  meget  betyde- 
lige analytiske  Arbejde,  der  maatte  anvendes  herpaa. 


c,         D,         D.,         E,         E, 

2,41  "lo      1,94  "(o  3,810/0  2,S3»(o  3,18";»  2,61  »lo 

0,52  0,51  0,51  0,68  0,04 

0,16  0,26  0,23  0,11  0,12 

0,87  1,47  1,48  2,21  1,82 

0,10  0,42  0,17  0,.58  0,12 

0,59  0,68  0,65  0,64  0,63 

I   alt  6,87  5,30  5,60  5,60  6,62  4,18  6,55  5,87  7,10  5,97 

Tabel  9. 

Klove  rarter ne: 

Askcbestüiuldele  i  Procent  af  Torstoffet. 
h\  F,  G,  G,  H,         H, 

SiO._,  1,10  »lo  0,42  »lo  0,78  »lo  0,37  »lo  1,42  »lo  0,41  »lo 

r.aO  3,35  2,11  1,91  0,97  4,73  1,60 

Mg  O  0,61  0,70  0,40  0,30  0,39  0,17 

K„  O  1,01  0,38  0,87  0,37  1,39  0,22 

P^  Oj  0,49  0,14  0,38  0,23  0,49  0,16 

Beregnet  C  O^      2,91         2,43         1,93         1,09        4,09         1,44 

I    alt  9,77  6,18  6,27  3,32         12,49  4,00 

I  disse  Analyser  er  som  meddelt  ikke  gjort  særskilte  Bestemmelser  af  Ferri- 
oxyd, Aluminiumoxyd  og  Svovlsyre,  og  som  en  Følge  heraf  er,  som  man  vil  se 
ved  Sammenligning  af  Tab.  8  medi  Tab.  6,  Summen  af  de  enkelte  bestemte 
Bestanddele  i  Tab.  8  lidt  mindre  end  Resultaterne  af  de  direkte  Askebeslemmelser 
i  Tab.  6').     For  Kløverarterne  er  Forholdet  derimod  noget  anderledes. 


Tab 

el  8. 

Græsarterne: 

A 

skcbesfanddeli 

K 

A, 

B, 

B^ 

Cl 

Si  0.,                    3,01  "lo 

2,(10  "(c 

,      2,40° 

lo 

2,74  »lo 

2,41  », 

Ca  O                       0,62 

0,54 

0,12 

0,47 

0,66 

Mg  O                      0,16 

0,12 

0,19 

0,19 

0,80 

K.,  O                      1,81 

1,38 

1,G3 

1,30 

2,19 

1%  Or,                         0,51 

0,11 

0,42 

0,23 

0,44 

Beregnet  C  O^       0,77 

0,55 

0,54 

0,58 

0,72 

•)  A,  giver  dog  direkte  5,20  »lo  og  ved  Summering  af  Bestanddelene  5,30  »lo,  men  som  angivet  S.  9 
under  A„  er  der  lier  to  Bestemmelser,  den  ene  paa  5,fl0  "lo,  den  anden  paa  5,io  "lo.  Den  forste  har 
sandsynligvis  mistet  Kulsyre. 
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Tabel 

10. 

Askebestemmelse  i 

i  Kløveiaiiei 

rne. 

Ho 

Halm 

direkte 

ved  Sumnioriii^* 

direkte 

ved  Sumnuring 

Fl  = 

=      8,90  »lo 

9,77  »/o 

Fa  =  5,20  »lo 

6,18  »K. 

Gi  = 

=      6,15 

6,27 

G3   =  3,08 

3,32 

H,  = 

=  10,94 

12,4il 

Ha  =  3,19 

4,0(1 

Ved  alle  disse  Bestemmelser  er  altsaa  den  direkte  fundne  Askemængde  mindre 
end  den,  der  findes  ved  Summering  af  de  enkelte  Bestanddele,  skont  dc-r  blandt 
disse  mangler  Tal  for  Ferrioxyd,  Aluminiumoxyd  og  Svovlsyre.  Dette  tilsyneladende 
anomale  Forhold  beror  paa,  at  Kløverarternes  Aske  ved  Glødning  langt  lettere  end 
Græsarternes  taber  Kulsyre,  hvad  der  direkte   kan  vises  ved  nedenstaaende  Forsøg. 

Kløverhø  Fi,  hvor  der  ved  Vejning  af  den  paa  sædvanlig  Maade  under  tid- 
ligere beskrevne  Forsigtighedsregler  fremstillede  Aske  er  omtrent  1  "u  mindre  end 
Summen  af  de  enkelte  Bestanddele,  blev  indasket  paa  sædvanlig  Maade  og  gav  en 
let  hvid  Aske,  som  atter  blev  glødet  svagt  sammen  med  Ammoniumkarbonat  i 
lukkel  Digel.    I  Asken  blev  efter  Vejning  Kulsyren  bestemt  med  Scheibler's  Apparat. 

Resultaterne  var  følgende  : 

Fj   Kløverhø  (Sildig  Rødkløver). 

1)  1,2B88  grm  lufttørt  Stof  =  1,1624  grm  Torstof  gav  med  Amnioniitmkarbonat 
0,1203  grm  Aske  =  10,35  %  af  Tørstof. 

Ved  Kulsyrebestemmelse  i  Asken:  2,39  "/o  CO^  af  Tørslof. 

2)  1,3.547  grm  luftlørt  Stof  =  1,2412  grm  Tørstof  gav  0,126.5  grm  Aske  ==  10,iü  "/o 
af  Tørstof. 

Ved  Kulsyrebeslemmelse  i  Asken:  2,15  "o  COj  af  Tørstof. 
I  Middeltal  altsaa   fundet  10.27  "o  Aske  1     .„      ,   . 

2,27  "/o  CO.,        /^^f  Tørstof. 

Ved  Summering  af  Bestanddele   (Tab.    9),    hvori    mangler    Bestemmelse    af 
Fe,  Oo,  AI2O3,  SO3:  9,77  "io  Aske. 
Beregnet;  2,19  «/d  CO,. 

Hvilket  altsaa  viser,   at   i   Asken   er   noget  af  Baserne  bundet  til  Kulsyre  eller 
Fosforsyre,  som  del  kunde  forudsættes. 
Det  samme  fremgaar  af  følgende: 

Hl   Kløverhø  (Gul  Rundbælg). 

1,5360  grm  lufttørt  Stof  =-   1,4467  grm  Tørslof  gav  med  Ammonimkarbonat 
0,1842  grm  Aske  =  12,74 ''/o  Aske  af  Tørstof. 
Ved  Kulsyrebeslemmelse  i  Asken  3,52  "/o  CO,  af  Tørstof. 
Ved   Summering  af  Bestanddelene,  hvori  ligeledes  mangler  Bestemmelse  af 
Fe,  O3,  Al.,  O3,  SO3   12,49  "/o  Aske. 
Beregnet  4,07  "lo  CO,. 
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Hvorfor  Kløverarternes  Aske  lettere  taber  noget  af  Kulsyren  end  Græsarternes 
Aske,  er  del  næppe  muligt  at  afgøre  med  Sikkerhed,  men  det  tor  maaske  formodes, 
al  del  beror  paa  Formen,  hvorunder  Calcium  og  Magnium  er  udskilt  i  paagældende 
Planter.  Beregner  man  af  Tabellerne  8—9  Middeltallene  for  Sammensætningen  af 
Hø  og  Halm  henlioldsvis  af  Græsarter  og  Kløverarter  i  Almindelighed  faas  føl- 
gende Tal: 


T 

abel 

1   1. 

Græsart 

erncs  Aske 

Klovciai' 

ternes  Aske 

Procent 

afl 

l'ijrstoC 

I*rocellt 

af 

'l'orstof 

llo 

Halm 

Uø 

Halm 

SiOa 

2,81  'lu 

2,55  »/o 

1,20  »lo 

0,43  »10 

CaO 

0,58 

0,54 

3,33 

1,56 

Mg  O 

0,18 

0,J6 

0,w 

0,39 

K,  0 

1,86 

1,30 

1,09 

0,32 

i'lo. 

(Jjir 

0,15 

0,12 

0,18 

Afgrøden  af  Græs  og  af  Kløver  bortfører  allsaa  ret  forskellige  Mængder  af 
Planlenæringssloffer  fra  Jordbunden,  men  saavel  for  Græsserne  som  for  Klover- 
arterne  relativt  betydeligt  mindre,  naar  Modningen  er  indliaadl  end  tidligere  ')• 
Beregner  man  Tørstofindholdet   i   en    Høafgrøde   til  0000  kg  pr.  Hektar,  indeholdes 

der  heri  : 

Tabel   12. 


Græsariernes  Ild 

Klc 

ncrarlernes 

SiOj 

170  kg. 

72  kg. 

Ca  o" 

35  - 

200  — 

MgO 

11  - 

28  — 

KjO 

112  - 

G5  - 

P,0„ 

28  — 

25  - 

Foruden  den  almindelig  bekendte  Ejendommelighed  al  Græsarterne  er  for- 
holdsvis kiselsyrerige,  tildrager  Forholdet  mellem  Magnesia  og  Kalk  sig  Opmærk- 
somhed: 

I  Græsarterne       Mg  O  :  Ca  O  =  1  :  3,2 

I  Kloverarternc   Mg  O  :  Ca  O  =  1  :  7,i 

Disse  Tal  kan  suppleres  fra  WoLFP'ske  Askeanalyser  med  følgende^): 

I  Vinterlivede  Straa  Mg  Ü  :  Ca  O  —  1  :  2,3 

I  Vinterrug  —  Mg  O  :  Ca  O  =  1  :  3,1 

I  Byg  —  Mg  O  :  Ca  O  =  1 :  3,0 

I  Havre  —  Mg  O  :  Ca  O  =--  1  :  2,2 

I  Ærter  Mg  O  :  Ca  O  =  1  :  4,6 

I  Lupiner  Mg  O  :  Ca  O  =  1  :  4,0 

Naar  luan  nu  ved,  at  saagodt  som  alle  Karbonater  i  dansk  Jordbund  hidrører 
fra   de   under   Istiden    lint   malede    Kalksten    for  storsle  Delen  af  dansk  Oprindelse, 


')  Herved  er  dog  iklie  taget  Hensyn  til  de  gennem   Frøet  bortførte  Stofmængder. 
2)  E.  Wolff:  Anf.  St.  Side  155. 
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vil  det  være  af  Interesse  at  betragte  Forholdet  mellem  Magnesia  og  Kalk  i  saadanne 
Stenarter.  Forf.  har  andetsteds  givet  Beretning  om  en  Række  Undersøgelser  at 
danske  Kalksten').  Forholdet  er  der  beregnet  som  MgC03:CaC03,  men  om- 
regnes det  til  Mg  O  :  Ca  O,  vil  man  se,  at  i  det  magnesiafaltigste  rene  hvide  Skrive- 
kridt er  Forholdet: 

MgO:CaO  =  1  :  151. 

I  den  forholdsvis  magnesiarige  Bryozokalk  derimod: 

Mg  O  :  Ca  O  =  1  :  43. 

I  Middeltal  er  Forholdet  mellem  Magnesia  og  Kalk  i  danske  Kalksten  omtrent: 

Mg  O  :  Ca  O  =  1  :  100, 

medens  det  altsaa  i  Græsarterne  og  Kornsorternes  Straa  er  omtrent  som  1:3-). 
Det  er  bekendt,  at  meget  af  den  dyrkede  Jord  i  Danmark  er  fattig  paa  Karbonater. 
Man  vil  af  ovenstaaende  Betragtninger  se,  at  Magnesiaforraadet  i  Jordbunden 
er  langt  snarere  udsat  for  at  blive  opbrugt  end  Kalkforraadet,  hvis  der  da  ikke 
tilføres  Magniumsalte  ved  Tilførsel  af  de  magniumholdige  Kaligødninger'). 


IV.   Bestemmelse  af  Raafedt. 

Bestemmelse  af  de    i    Æter  opløselige   Bestanddele  blev  udført  paa  sædvanlig 
Maade  som  angivet  i  „Fælles  Arbejdsmetoder"^).  Herved  fremkom  følgende  Resultater: 


Ta 

bel  13. 

Græsarterne: 
Stoffets  Art 

Anvendt  Stofmængde 

I.ulll.irt  Stol         Torstor 
Grm.                  Grni. 

Fundet 
Grm. 

Fedt 

mængde 
1  af  Torsln 

f 

Fedt  "/" 
af  Torstof 
Miildellal 

Aj  Italiensk  Hajgræs  Hø 

12,00 

11,110 

0,3165 

2,85 

» 

2,97 

12,00 

11,110 

0,3265 

3,08 

/ 

Aj  Italiensk  Rajgræs  Halm 

10,ofl 

9,M8 

0,1760 

1,86 

» 

1,90 

5,000 

4,734 

0,0910 

1,93 

; 

Bj  Draphavre  Hø 

11,00 

5,000 

10,743 

4,883 

0,2475 
0,10.58 

2,31 

2,17 

> 

2,24 

')  K.  Rørdam:  „Geologi  og  Jordbundslære.  11  Bd.  Danmarks  Geologi".     Kbhvn.  1909,  S.  440  o.  flg. 

2)  E.  Schulze  &  Ch.  Godet  har  vist  Zeitschft.  f.  pliysiol.  Chemie  5S  1908,  S.  156-1(11)  at  Kær- 
nen af  Frøet  af  en  Del  Træer  og  urteagtige  Planter  indeliolder  betydelig  mere  Magnesia  end  Kalk. 
Forfatterne  slutter  deraf,  at  Magnesia  maa  spille  en  væsentlig  Rolle  under  Kimplanternes  Spiring  og 
Udvikling  (Jaliresb.  d.  Agrikultur-Chemie  3.  Folge  XII  1909.  S.  230). 

^)  Dette  Sporgsmaal  er  i  den  nyeste  Tid  udforligt  behandlet  i  et  Arbejde  af  Oscar  Lôew:  „Chaux 
et  Magnésie,  dans  la  plante  et  dans  le  sol".  Annales  de  Gembloux  Bru,\elles  1912,  S.  357  o.  flg. 

';  „Fælles  Arbejdsmetoder  for  Undersøgelser  foretaget  i  Medfor  af  Lov  om  Handel  med  Godnings- 
og  Foderstoffer  af  2(ide  Marts  1898".     Fastsat  af  Landbrugsministeriet      Kbhvn.  1908. 
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Tabel  13  (forisat). 

Anvendt  Stofmængde  Fundet  Fedtmængde  fedt  "/„ 

,,  ,      „  „    ,,          nf  I  (irstof 

Lufttørl               iDrslof                (.rni.  ", .  af  Fcdl          Mid<lelt;d 

15,  Drapliavre  Halm                        10,00                 9,850               0,i585  l,Gl  \        ^  ^^ 

R.non                 4.927                 0.0701  1.42  /            '"' 


Cl  Agerhejre  Hø  9,000  8,725  0,2«o  2,72 

5,000  4,34T  0,1385  2,86 


2,79 


Cg  Agerhejre  Halm  9,ooo  8,776  0,1525  1,74         | 

5.000  4,875  0,0810  1,66  /  ' 


O,   Hundegræs  Ho 


7,000 

6,498 

0,1870 

2,81 

7,000 

6,108 

0,1955 

2,93 

5,000 

4,G4G 

0,1282 

2,7G 

5,000 

4,64« 

0,1315 

2,83 

2,R4 


Dg  Hundegræs  Halm  7,ooo  6,374  0,i795  2,97 

5,000  4,553  0,1345  2,95  }  2,97 

5,000  4,553  0,1360  2,98 


El  Engsvingel  Hø  9,000  8,247  0,1920 

5,000  4,581  0,09GG 


2,33  \ 

2,11         /       ^'* 


E,  Engsvingel  Halm  10,00  9,571  0,inGO  1,7S         \ 

5,000  4,785  0,0815  1,70  / 


1,72 


Som  del  fremgaar  af  Tab.  13  er  Fedtindholdet  i  Høprøverne  gennemgaaende 
O.';_l,ü"/o  højere  end  i  Halmen  af  samme  Plante.  Hundegræs-Hø  og  Halm  danner 
dog  i  saa  Henseende  en  dog  ikke  meget  betydelig  Undtagelse. 

For  at  undersøge  om  dette  er  et  konstant  Træk  eller  maaske  beroede  paa  en 
Tilfældighed  ved  Høet  og  Halmen  af  Hundegræs  af  Høst  1911,  blev  der  fra  samme 
Kilde  fremskaflet  vel-indhøstede  Hø-  og  Halmprøver  af  H  u  n  d  e  g  ræs  af  Høst  1912. 
Disse  Prøver  viste  følgende  Forhold: 

Tørstofbestemmelse. 

Hundegræs-Hø  Høst  1912: 

1,9845  grm  lufttørt  Stof  gav  l,ti:5<t4  grm  Torstof  =  97,7:3  «io. 

Hundegræs-Halm  Høst  1912: 

2,0200  grm  lufttørl  Stof  gav  1,9570  grm  Torstof  =  96,ss"/ii. 

Fedtbestcm  melse.  „    ,     ,   .  . 


Anvendt 

St 

ofmiengdi- 

Fundet 

Fedt 

mængde 

Fodt  ";„ 

SlolTcls  Alt 

Luflloii  Slo 

f 

1 

Turstof 
)rresn('t  gi-in. 

<irm. 

"/.. 

,  nf  Torslol 

:il    iorstol 
Middeltal 

Hundegræs-llo  Host  VJV> 

5,000 

4,887 

0,1055 

2,.r, 

1 
i 

5,000 

4,887 

0,1040 

2,13 

2,14 

5,01» 

4,887 

0,1045 

2,14 

} 

Hundegræs-Halm  Høst  1912 

5,000 

4,894 

0,0835 

1,72 

\ 

5,000 

4,S94 

0,0820 

1,69 

1,70 

5,000 

4,894 

0,0825 

1,70 
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Disse  Prøver  viser  altsaa  det  normale  Forhold  —  mere  Fedt  i  Hø  end  i  Halm 

—   hvorfor   den   forholdsvis   store   Mængde   Æterekstrakt  i    Halmprøverne   fra    1911 

(Dj)   maa   bero   paa   en   eller   anden   Tilfældighed,   som   det   ikke   er   let  at  udrede. 

Beregner  man  af  Tab.  13  Middeltallene  af  Fedtindholdet  for  Hø-  og  Halmprøverne, 

faas 

Middeltal  af  Raafedtprocent  af  Tørstof  Hast  1911: 

Hø  2,61  o/o,  Halm  1,71  »/o  ») 

Kløverarterne    blev    behandlet    paa    samme    Maade    som    Græsarterne   og   gav 
følgende  analytiske  Resultater: 

Tabel  15. 

K  1  o  V  c  !■  a  r  t  e  r  n  e  : 

Anvendt  Stofmængde  Fundet  Fedtmængde      Fedt  "/.■ 

„,    _  ,      .    ,  Liiniiirl  stol  Torstof  ",,  .af        ''.^ .''."•'.'■';!"î' 

stoffets  Art  (jr„,  beregnet  (Irm.  ^rni.  loislof      Middeltal 

Fj   Sildig  Rødklaver  llo  12,oo  10,i)90  0,4565  4,2h      \ 

12,00  10,990  0,4835  4,52       /        '^'^° 


Fa  Sildig  Rødlilaver  Halm 

8,00 
5,00 

7,359 
4,699 

0,4825 
0,0980 

2,48 
2,13 

1 

/ 

2,30 

G,    Kællingetand  Ho 

10,00 

iJjOO 

5,00 

9,721 

4,802 
4,862 

0,4105 
0,2285 
0,2075 

4,42 
4,70 
4,27 

1 

4,40 

Gg   Kællingetand  Halm 

9,00 
5,00 

8,888 
4,938 

0,1805 
0,0945 

2,03 
1,91 

1 

/ 

1,97 

H^  Gul  Rundbælg  Hø 

5,00 
5,00 

4,709 
4,709 

0,1220 
0,1185 

2,59 
2,51 

! 

2,55 

Hj  Gul  Rundbælg  Halm  5,00  .    4,894  0,0570  1,17     \ 

5,05  4,894  0,0510  1,12       /  '" 

I  Kløverarterne  er  der  altsaa  omtrent  dobbelt  saa  meget  Fedt  i  Høet  som  i 
Halmen.  Sildig  Rodkløver-Ho  og  Kællingetand-Ho  er  langt  fedtrigere  (i  Middeltal 
4,4:5  "Al  mod  2,01  "I»)  end  Græsarternes  Hø,  medens  der  ikke  er  .stor  Forskel  i  Fedt- 
mængde mellem  disse  Planters  Halm  (i  Middeltal  2,l:î  "/o  mod  1,71  "/o)  og  Græsarter- 
nes Halm.  For  Gul  Rundbælgs  Vedkommende  er  baade  Hø  og  Halm  fedtfattigere 
end  Middeltallet  af  Græsarternes  Ho  og  Halm. 

De  angivne  Mængder  af  Fedt  er  som  det  vil  vides  „Raafedt",  det  vil  sige 
Resten,  der  tilbagebliver  ved  Fordampning  af  Æteren,  der  har  været  anvendt  til 
Extraktion-  af  Prøverne  i  Soxleth's  Apparat.  Det  udvundne  Raafcdt  er  altsaa 
stærkt  grønt  farvet  af  Klorofyl  og  følgelig  ikke  rent  og  ligeledes  blandet  med,  hvad 
Planterne  har  indeholdt  af  voksagtige  Stoffer,  men  der  haves  ingen  praktisk  Metode  . 
til  at  skelne  mellem  disse  forskellige  Bestanddele  i  Raafedtet,  selv  om  det  ved  Præ- 
paration af  større  Mængder  Raafedt  vel  nok  er  muligt  at  komme  Spørgsmaalet  no- 
get nærmere.  Et  Par  enkelte  Smaaforsøg  kan  dog  nævnes  som  værende  vistnok 
de  første  af  denne  Art  overfor  disse  Stoffer.    Ved  Titrering  med  vinaandig  y^  Natron 

')  Heri  er  den  tvivlsomme  D^  udeladt,  medtages  den,  bliver  Middeltallet  l,9c''/o.  , '■"t^T'TT^'^^ 

D.  K.  1).  Vidensk.  SdsU.  Slu-.,  7.  Hæklie,  naturviaensli   ü(<  malhem.  AW    X.  4.  49 
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søgtes  bestemt  Mængden  af  fri  fede  Syrer  i  Raafedtet  i  fire  af  de  mindst  farvede 
Fedtprøver.  Stor  Nøjagtighed  kan  ilvke  opnaas,  da  det  ikke  er  let  at  se  Overgangen 
fra  sur  til  neutral  Reaktion  paa  Grund  af  Fedtopløsningens  Farve,  men  med  en 
Nøjagtighed  af  omtrent  0,5  "o  blev  ved  gentagen  Titrering  fundet  følgende  Tal: 

Tabel  16. 

Fri  Fedtsyre  beregnet  som  Olies  y  re  i  I^rocent  af  Haafedt. 
Dl  Hundegræs  Ho  23,a"|i,  li.  Engsvingel  Ho  27,c  »lo 
D„  Hundegræs  Halm  liV)"!«         li..  Engsvingel  Halm    25,r,''lo 

Saavidt  der  overhovedet  af  disse  faa  Prøver  kan  dømmes  noget,  indeholder 
Høet  mere  „fri  Fedtsyre"  end  Halmen,  men  fremtidige  Undersøgelser  niaa  vise, 
hvorvidt  dette  er  et  konstant  Træk  hos  „Raafedt"  fra  saadanne  Plantedele. 


V.    Bestemmelse  af  de  kvælstofholdige  Stoffer. 


Disse  Bestemmelser  er  udført  af  cand.  polyl.  Frk.  Johanne  Wili.r  og  cand. 
polyl.  Frk.  Augusta  Lund,  Assistenter  ved  Landbohøjskolens  agrikullurkemiske 
Laboratorium,  som  jeg  skylder  megen  Tak  for  den  Omhyggelighed,  hvormed  delte 
Arbejde  blev  udført.  Bestemmelserne  er  forelaget  som  angivet  i  „Fælles  Arbejds- 
metoder" S.  9 — 10  dels  som  Bestemmelse  af  »Total  Kvælstof"  dels  som  „Ægge- 
li  videkvælstof"  (Stutzer's  Melode,  se  Anf.  Sid.),  hvoraf  alter  ved  Subtraktion 
lader  sig  beregne  Mængden  af  „Am  id  kvælstof".  De  angivne  Tal  er  Resultatet 
af  gentagne  veloverensslemmende  Forsøg.  Af  Æggehvidekvælslof  er  beregnet  Ren- 
æggehvide ved  Multiplikation  med  Faktoren  6  ')• 


Græsarterne. 

Stoffels  Art 

A, 

Italiensk  Rajgræs  Ho 

A^ 

-                 Halm 

Bl 

Drapliavre  Hø 

B3 

—          Halm 

C^ 

Agerhejre  Ho 

C, 

-          Halm 

Dl 

Hundegræs  Ho 

D. 

—           Halm 

El 

Engsvingel  Ho 

Ea 

Halm 

Tabel 

17. 

Procent  i 

i  Tørstoffet: 

Total 
Kvælstof 

ÆSf^ehvidc 
Kvalsluf 

Amid 
Kvælst.f 

Beregnf't 
1-tenægselivide 

0,m 

0,8r. 

0,14 

5,10 

0,12 

0,33 

0,09 

1,98 

1,03 

0,90 

0,13 

5,40 

0,r,4 

0,40 

0,14 

2,40 

1  ,a(i 

0,83 

0,37 

4,98 

(),:iK 

0,35 

0,03 

2,10 

1,0(1 

0,91 

0,15 

5,4f> 

0,01 

0,50 

0,05 

3,36 

1,17 

0,97 

0,20 

5,82 

0,14 

0,38 

0,08 

2,16 

')    Smig.    58de    Beretning   fra    d.   ligl.    Veterinær-   og   l.andlioliojskoles    Laborat.    for    landokonom. 
Forsøg.     Kbhvn.  1905,  S.  73 
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For  Høets  Vedkommende  ligger  allsaa  Indholdet  af  Renæggehvide  mellem 
4,"J8  "(1  og  5,82  "/o  i  Middeltal  5,85  "'"  af  Tørstof.  For  Halmens  Vedkommende  er 
Grænserne  for  Æggehvideindholdet  1,08  "o— 3,3(3  "o  med  et  Middeltal  af  2,:î8  "  d.  Der 
er  altsaa  gennemsnitlig  mere  end  dobbelt  saa  meget  Renæggehvide  i  Hø  som  i  Halm. 

Der  foreligger,  saavidt  vides,  ingen  Undersøgelser,  der  af  de  fundne  Mængder 

Amidkvælstof  tillader  at  beregne  de  tilsvarende  Mængder  af  Am  idstoffer,  der 

sikkert   nok   ikke   er  noget  enkelt  Stof,  men  en  eller  flere  Stofgrupper').     Beregnes 

af  de  fundne  Tal  i  Tab.  17  Forholdet  mellem  Aniidkvælstof  og  Æggehvidekvælstof, 

bliver  disse: 

Aniidkvælstof  :  Æggehvidekvælstof  i  Hø. 

Aj  Italiensk  Rajgræs  Ho  1  : 6,n 

Bj  Draphavre  -  1:6,9 

Dj  Hundegræs  -  1  : 6,i 

Ej  Engsvingel  -  1  : 4,5 


Middeltal  1  : 6 


Altsaa  Forholdstal,  der  er  hinanden  ret  nærliggende,  medens  Prøven  Cj  Ager- 
hejre Hø  af  ubekendte  Grunde  giver  et  helt  afvigende  Forholdstal    nemlig  1  :  2,:). 

For  Hahnprøvernes  Vedkommende  er  der  næppe  nogen  Regelmæssighed  at 
spore.     Ganske  vist  er  for 

Aj  Italiensk  Rajgræs  Halm  1  :  3,7  1 

Bg  Draphavre  —  1  :  2,9  [  Middeltal  1  :  3,7 

Eg  Engsvingel  —  1  :  4,5  j 

men  for 

Cj  Agerhejre  —  1  ;  12 

Do  Hundegræs  —  1  :  11 

Nærmere  kan  man  næppe  komme  Sagen,  førend  Spørgsmaalet  om  Amid- 
stoffernes  Art  tages  op  til  indgaaende  Undersøgelse  ved  Anvendelse  af  meget  store 
Mængder  rent  og  ensartet  Materiale-).  Man  tor  dog  efter  de  her  foreliggende  Un- 
dersøgelser udtale,  at  Amidstoffernes  Mængde  baade  i  Hø  og  Halm  af  de 
undersøgte  Græsarter  er  saa  ringe,  at  den  praktisk  talt  ikke  kan 
spille  nogen  som  helst  Rolle  for  Husdyrenes  Ernæring. 

Da  Udførelsen  af  den  kvantitative  Bestemmelse  af  Æggehvidekvælstof  efter 
Stutzer's  Metode  er  ret  omstændelig  og  besværlig,  hvorimod  en  simpel  Bestemmelse 
af  Totalkvælstofmængden  efter  Kjeldahl's  Metode  let  lader  sig  udføre  i  Løbet  af 
nogle  Timer,  vilde  det  være  af  stor  Betydning,  hvis  man  kunde  for  Praksis  Ved- 
kommende erstatte  Bestemmelsen  af  Æggehvidekvælstof  med  Bestemmelsen  af 
Totalkvælstof.  Dette  synes  at  være  Tilfældet  for  Oliekagers  Vedkommende''),  og 
som  det  her  skal  vises,  kan  det  ogsaa  lade  sig  gøre  for  Græsarternes  Hø  og  Halm. 
Forholdstallet,   som    maa   benyttes,   naar   man   af  den   fundne   Mængde  Æggehvide- 


')  Jfr.  anførte  58de  Beretning  fra  Forsøgslaboratoriet  S.  58  —  59. 
')  Smstd.  S.  58. 

",  Smig.  Fr.  Christensen  &  G.  Jørgensen:    „Benyttelse   af  Loven  af  26de  Marts  1898.     Tidsskrift 
for  Landøkonomi  1912  S.  608  o.  lig. 
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kvælslof  vil  beregne  Renæggehvideniængden  i  Hø  og  Halm,  er,  som  omtalt,  (>.  Vil 
man  benytte  Totalkvælstofprocenten  som  Middel  til  at  finde  Mængden  af  Renægge- 
hvide, maa  der  naturligvis  benyttes  et  andet  Forholdstal.  Ved  at  dividere  den  i 
Tab.  17  fundne  Procentmængde  Totalkvælstof  ind  i  Procenttallet  i  samme  Tabel 
for  Renæggehvide  findes  følgende  Forholdstal: 


T 

abe 

1  18. 

ide procent: 

Totalk 

vælst 

Hø 

Halm 

A,   ... 

5,15 

A,    ... 

4,71 

B,    ... 

5,83 

Ba   ... 

4,44 

C,    ... 

4,15 

C,    ... 

5,53 

D,    ... 

5,15 

D,   . .  . 

5,51 

E,     .. 

5,00 

E,   ... 

4,91 

liddeltal 

4,91 

5,02 

Udelader  man  Prøven  C,,  der  som  før  omtalt  helt  igennem,  hvad  Kvælstoffet 
angaar,  viser  anomale  Forhold,  bliver  Middelfaktoren  for  Hø  5,io.  I  Middeltal 
baade  for  Hø  og  Halm  tilsammen  bliver  Faktoren  5,0(;,  som  kan  bruges.  Men  det 
er  rigtigere  at  benytte  Faktoren  5,1  for  Hø  og  5,o  for  Halm.  Benyttes  disse  Fak- 
torer til  Beregning  af  Renæggehvideprocenten,  bliver  de  saaledes  fundne  Tal  i  Sam- 
menligning  med   Tallene   fundne   ved  Bestemmelse  af  Æggehvidekvælstof  følgende: 

Tabel  19. 

Renæggeh  vide. 

Aj  B,  Dl  El  Aa  B2  C^  D^  E^ 

Af  Totalkvælstof.  5,05  "/o     5,25  »lo     5,11  "/o     5,97  »lo     2,lo"lo     2,70  "lo     1,90  »lo     3,05  »lo     2,22  »lo 

Af  Ægi.;ehvidekvælstof.    5,io»lo    5,40°lo    5,46  "/o    5,82  »lo     1,98  »lo    2,40»lo    2,io»lo    3,36  »lo    2,i6»lo 

Différents  -rO,05  »lo  -t-0,15  »lo  4-0,05  »lo  +0,15  »/o  +0,)2  »lo  +0,30  »lo  +0,20  »lo  +0,31  »lo  +0,06  »lo 

De  fundne  Diffcrentser  mellem  Æggehvide  beregnet  af  Totalkvælstof  og  Ægge- 
hvide beregnet  af  Æggehvidekvælstof  ligger  altsaa  mellem  +  0,30  ".'u  og  —  0,;ii  "lu. 
Hvis  Æggehvideprocenten  var  Resultatet  af  en  almindelig  kvantitativ  analytisk  Be- 
stemmelse maatte  man  blive  betænkelig  ved  disse  Grænser  for  Afvigelsen,  men  da 
som  anført  Æggehvideprocenten  er  fremkommet  ved  at  multiplicere  det  analytiske 
fundne  Tal  for  Renæggehvide  med  6,  maa  mulige  analytiske  Forsøgsfejl  ogsaa  i 
Renæggehvideprocenten  være  multipliceret  med  6,  saa  at  den  analytiske  Usikkerhed 
altsaa  har  været  J:;  0,05  "/o.  I  Betragtning  af  Materialets  Art  kan  Fordringer  til 
Nøjagtighed  næppe  stilles  strengere  ved  saadanne  Kvælstofbestemmelser. 

Det  synes  altsaa,  at  man  ved  Beregning  af  Renæggehvide  i  Hø 
og  Halm  af  Græsser  af  nævnte  Art  i  Stedet  for  den  vidtløftige  Be- 
stemmelse af  Æggehvidekvælstof  kan  til  praktisk  Brug  benytte  den 
langt    simplere    Bestemmelse   af  Totalkvælstof.     Faktoren,    hvormed 
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der    skal    m  u  11  ipl  i  ceres    tor  at   finde    Re  iiæggeh  videprocenten    er    tor 
Ho  5,1,  for  Halm  5,o'). 

Fremtidige  Undersøgelser  af  Hø  og  Halm  fra  andre  Aargange  vil  vise  om 
dette  holder  Stik,  men  følgende  skal  dog  anføres:  I  tidligere  anførte  58de  Beretning 
fra  Forsøgslaboratoriet  findes  S.  58  anført  Middeltal  af  17  Analyse  af  Totalkvæl- 
stof og  Æggehvidekvælstof  i  „Hø"  og  „Halm". 


Ho:     Totalkv, 
Halm:      — 


],«8"lo    Æggehvidekv.  l,2nc»lo  \  beregnes    heraf  Æeae- 
0,703 "lo  -  0,633 "lo  /  oeiegnes    neiai  /ng^e 


hvidestof  med    de  omtalte  Faktorer  henholdsvis  5,1   og  6,0  for  Hø  og  5,0  og  6,0  for 
Halm  findes  følgende: 


Æggehvidestof 
afTolalkv. 

Æggehvidestof 
af  Æggehvidekv. 

DifV. 

Ho 

7,38  »lo 

7,co"lo 

^  0,23  "lo 

Halm 

3,51  °l„ 

3,70  "lo 

^0,38  "lo 

Altsaa  ogsaa  her  kan  man  af  Totalkvælstofprocenten  beregne  Indholdet  af 
Renæggehvide  ved  Multiplikation  med  de  nævnte  Faktorer. 

Kløverarterne  blev  underkastet  Analyse  paa  samme  Maade  som  Græs- 
arterne; Resultaterne  var  følgende: 


Tabel 

20. 

K  1  a  V  e  r  a  1 

terne:  I^rocent   1  Tor 

stoffet. 

stoffets  Art 

Totid 
Kvælstof 

Æggehvide 
Kvælstof 

Amid 
Kva-lstof 

Beregnet 
Heiiæggehvide 

Fl 

Sildig  Rodklovei-  Ho 

3,01 

2,60 

0,41 

15,60 

P2 

~                Halm 

1,31 

1,20 

0,14 

7,30 

G, 

Kælliiigetand   Ho 

2,54 

2,08 

0,46 

12,48 

G, 

Halm 

1,21 

1,05 

0,16 

0,30 

H, 

Gul  Rundbælg  Ho-) 

2,54 

1,66 

0,88 

9,06 

H^ 

—              Halm 

0,6a 

0,51 

0,18 

3,06 

For  Kløverarternes  Vedkommende  ligger  altsaa  Indholdet  af  Renæggehvide 
mellem  9,%  »/o  og  15,fio  "/o  af  Torstoffet.  Der  er  2—3  Gange  saa  meget  Æggehvide- 
stof i  de  undersøgte  Kloverhøprover  som  i  de  undersøgte  Hoprøver  af  Græsarterne. 

I  Kløverarternes  Halm  varierer  Æggehvideprocenten  mellem  3,oo  "o  og  7,iio  "/o 
og  er  altsaa  i  Gennemsnit  betydelig  større  end  i  de  undersøgte  Græsarters  Halm. 

Mængden  af  Amidkvælstof  er  i  Kløverhalmen  ikke  væsentlig  forskellig  fra 
samme  Stof  i  Græsarternes  Halm,  medens  Amidkvælstoffet  i  Kløverhøet  er  til  Stede  i 
forholdsvis  stor  Mængde,  nemlig  i  Rødkloverhø  0,41  "o,  i  Kællingelandhø  0,4i;  "/o  og 


M  At  man  til  videnskabelig  Brug  er  nodt  til  at  bestemme  baadc  Æggehvidekvælstof  og  Amid- 
kvælstof naar  det  gælder  særlige  Undersogelser  af  disse  Stoffer,  er  en  Selvfølge. 

-)  Gul  Hundbælg  Ho,  der  viser  anomal  Hojde  i  Amidkvælstofpiocenten,  er  seneie  blevet  un- 
derkastet fornyet  Analyse.  Som  Middeltal  af  flere  Hestemmelser  (E.xamensanalyser)  blev  fundet:  Total- 
kvælstof 2,62  "lo,  Æggehvidekvælstof  1,60  "lo,  Araidkvælstof  0,83  "lo,  saa  at  ovenanførte  Tal  altsaa  maa  anses 
for  rigtige. 
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i  Gul  Kundbælghø  0,88  "/o,  medens  Middellallet  for  Amidkvælstof  i  Græsailernes  Hø 
(med  Udeladelse  af  den  anomale  Cj)  er  0,1")  "/<i.  De  for  Græsarterne  fundne  Fak- 
torer, 5,1  for  Hø  og  5,u  for  Halm,  ved  hvilke  man  kunde  (inde  Renæggehvide- 
procenten  af  Totalkvælstofprocenten  viser,  naar  de  benyttes  overfor  Klø- 
verarterne, følgende  Forhold  (Hj,  Gul  Rundbælghø,  er  udeladt): 

Tabel  21. 

Æggehvideprocent  i  Torstof.  , 

Beregnet  af  Berc(,'iiel  af  DiiTprpnt^ 

TolHlkvælstof    Æsgelividekvælslof    i^""«'rein. 


Hl 

15,31 

15,00 

-^-  0,29 

F. 

6,70 

7,20 

-r-0,50 

G, 

12,95 

12,48 

-[-0,47 

G, 

6,05 

6,30 

-H0,35 

H, 

3,45 

3,06 

-1-0,29 

Usikkerheden  er  altsaa  her  ved  Kloverarterne  noget  større,  nemlig  ^  0,.5  "/n, 
i  Renæggehvideprocenten,  end  den  var  ved  Græsarterne  (^  0,3  "/u).  En  Variation  i 
Renæggehvideprocenten  af  ^J^  0,5  "/o  svarer  omtrent  til  en  Variation  i  selve  de  ana- 
lytiske Bestemmelser  af  Æggehvidekvælstof  paa  c.  ^  0,08  "/o.  Der  maa  dog  bety- 
delig flere  Undersøgelsesrækker  til,  før  man  med  Sikkerhed  tør  udtale  sig  om, 
hvorvidt  en  Bestemmelse  af  Totalkvælstof  ved  Kløverarterne  i  Almindelighed  kan 
afløse  Bestemmelsen  af  Æggehvidekvælstof  ved  Beregning  af  Renæggehvide. 


V.    Bestemmelse  af  Kulhydraterne. 

A.   Bestemmelse  af  Sukker. 

Efter  forskellige  foreløbige  Forsøg  blev  Sukkerbestemmelsen  udfort  paa  føl- 
gende Maade.  Det  viste  sig  nødvendigt  at  bruge  Vinaand  til  Sukkerextraktionen, 
saaledes  som  almindeligvis  anvendes  ved  Roer  og  lignende  sukkerholdige  Plante- 
dele'). Benyttelsen  af  Vinaand  ved  Extraktionen  forhindrer,  at  der  i  Oplosningen 
gaar  noget  af  de  dextrin-  og  stivelseholdige  Plantedele,  som  maaske  findes  i  Høet, 
som  vilde  delvis  opløses  ved  Kogning  med  Vand.  Derimod  foraarsager  Benyttelsen 
af  Vinaand,  at  Opløsningen  kommer  til  at  indeholde  dels  F'edt  dels  Klorofyl  og 
maaske  andre  Farvestoffer  fra  Høet,  men  disse  Stoffer  kan  som  det  vil  ses,  senere 
let  skilles  fra  det  opløste  Sukker.  Extraktionen  foregik  paa  følgende  Maade:  En 
afvejet  Mængde  af  det  fintmalede  lufttørre  Stof,  i  Reglen  5,00  grm,  blev  udkogl  med 
c.  300  cm^  92  "/o  holdig  Vinaand,  filtreret  gennem  et  løst  Filter  og  udvasket  med 
varm  Vinaand.  Der  viste  sig  her  ikke  at  være  nogen  Fordel  ved  at  benytte 
Soxleth's   Extraktionsapparat,   da   en   fuldstændig   Extraktion   af  Sukkeret  paa  an- 

')  Smig.  O.  T.  Chhistenskn  og  C.  F.  A.  Tuxen:  „Øvelser  i  kvantitativ  og  agrikulturkem.  Analyse". 
2den  Udg.  ved  O.  T.  Christensen  og  K.  Hørdam.     Kblivn.   liJUü.    S.  81. 
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førte  Maade  krævede  c.  2  Timer,  medens  Extraktionen  ved  Benyttelsen  af  Soxleth's 
Apparat  kræver  mindst  24  Timer  inden  den  afløbne  Væske  er  farveløs.  Til  den 
vinaandholdige  Extrakt  sættes  ca.  50  cm."'  Vand,  og  Vinaanden  afdestilleres.  Re- 
manensen i  Kolben,  der  er  stærkt  farvet,  fortyndes  med  lunkent  Vand  og  filtreres 
fra  udskilt  Fedt  og  Klorofyl,  der  i  Reglen  sætter  sig  fast  paa  Kolbens  Sider.  Fil- 
tratet, der  nu  kun  er  lidt  gulligt  farvet,  fyldes  efter  Afkøling  op  til  250  cm''.  Heraf 
vil  altsaa  100  cm'  svare  til  2,ooo  grm  lufttørt  Stof.  Bestemmelsen  af  Sukker  i  Ex- 
trakten udføres  efter  den  vægtanalytiske  Inversionsmetode.  100  cm^  Extrakt  an- 
bringes i  en  Erlenmeyer's  Kolbe  og  der  tilsættes  10  cm-'  fort.  Saltsyre.  Kolben 
hensættes  i  kogende  Vandbad  i  30  Minutter,  neutraliseres  med  Natron,  hvorefter 
der  tilsættes  30  cm'  Fehlings  Væske.  Der  opvarmes  atter  i  30  Minutter  i  kogende 
Vandbad.  Cuprooxydet  frafiltreres  under  Sugning  paa  et  10  cm  askefrit  Filter,  ud- 
vaskes med  kogende  Vand,  tørres,  forkulles  forsigtigt,  glødes  tilsidst  i  en  Iltstrom, 
afkøles  i  Exsikkator  og  vejes  som  Cuprooxyd').  Heraf  beregnes  Kobbermængden  og 
der  fradrages  saameget  Kobber  som  svarer  til  den  Mængde  Kobberilte  et  Filter  af 
den  angivne  Størrelse  erfaringsmæssigt  tilbageholder.  Af  Kobbermængden  beregnes 
Mængden  af  Invertsukker  ved  Hjælp  af  Kjeldahl's  Tabeller-). 

De  nedenfor  i  Tab.  22  og  23  angivne  Duplikatbestemmelser  er  udført  med  en 
for  hvert  Tilfælde  særlig  tilberedt  Extraktmængde,  altsaa  ikke  ved  Gentagelse  af 
Forsøget  i  en  ny  Portion  af  samme  Extrakt.  Man  faar  derved,  som  det  vil  ses, 
ganske  vist  ikke  altid  saa  nøje  overensstemmende  Bestemmelser,  som  kan  erholdes 
ved  at  udføre  Duplikatbestem mclser  i  samme  Extrakt,  men  Sandsynligheden  for  at 
ramme  det  rigtige  Resultat  maa  siges  at  være  større. 


T 

abel  22. 

Sukker 

1)  e  s  t  e  m  m  e  1  s  e  i 

Græsarterne. 

2, 

Stoffets  Art 
«I  grm.  lufltiirt  Slof 
Italiensk  Rajgræs 

giver  : 

Ho 

Kobber 

Grîim 

1 
Gram 

nvertsukker 

Procent 
Procent     j  lurstof. 
1  lorstol    Middeltal 

I    11,50») 

Aa 

— 

Halm 

0,1 S30 
0,191i 

0,0950 
0,1007 

.5,03 
5,32 

\ 

5,18 

b7 

Draphavre  Hø 

0,3n5 

0,1614 

8,26 

T 

8,28 

— 

0,3129 

0,1622 

8,30 

/ 

B. 

—            Halm 

0,2410 

0,1205 

6,12 

\ 

6,13 

—                — 

0,2415 

0,1208 

6,13 

/ 

c7 

Agerhejre  Hø 

0,1911 

0,1005 

.5,15 

T 

5.08 

—          — 

0,1S57 

0,0973 

5,00 

/ 

1 

C, 

—          Halm 

0,0.')81 
0,0.-)41 

0,0279 

O,02no 

1,43 
1,33 

\ 

1,38 

')  Smgl.  Prager  i  „Zeitschr.  für  angew.  Chemie",  1894,  S.  520  og  E.  v.  Lippmann:  „Die  Chemie 
d.  Zuckerarten".  .Ste  Aufl.  Braunschweig  1904,  S    597. 

^)  J.  Kjeldahl:  „Undersogelser  over  Sukkerartcrncs  Forhold  mod  alkaliske  Kobberoplasninger". 
Medd.  fra  Carlsberg  Laborat.  IV  lîd.  1.  Kbhvn.  1895. 

')  Angaaendc  Analj'ser  af  dette  Stof  se  det  efterfolgende. 
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Tabel  22  (forsat). 


Stoffets  Art 

Kobber 

Invertsukli 

;er 

1 

Procent 

2,. 

**'  Knïi.  lufttort  Slof  River: 

Gram 

Cl  ram 

Procent 
i  Torslol 

i'  il 

Tiirstof. 
[iiliiellal 

Dl 

Hundegræs  Hø 

0,0418 

0,01'.« 

1,07 

\ 

/ 

],0S 

—            — 

0,0422 

0,0204 

1,08 

0, 

—            Halm 

0,0522 

0,0250 

1,40 

\ 

1.32 

—              — 

0,0469 

0,0225 

1,23 

/ 

i,w« 

Ë7 

Engsvingel  Hø 

0,0433 

0,0207 

1,13 

T 

1,17 

—             — 

0,0465 

0,0223 

1,21 

/ 

7 

E2 

—           Halm 

0,0473 

0,0237 

1,1H 

1,17 

—              — 

0,0463 

0,0221 

1,15 

Som  (let  frenigaar  af  Tab.  22  er  Sukkerindboklet  i  Græsarlerne  megel  veks- 
lende. Italiensk  Rajgræs  Hø  indebolder  ll,-)0  " n  og  omirent  det  balve  fi,:«  "mi  i 
Halmen.  Draphavre  og  Agerhejre  Hø  har  ogsaa  et  stort  Sukkerindhold,  medens 
Hundegræs  og  Engsvingel  indeholder  ligclidt  Sukker,  ca.  1  "h>  i  Hø  og  Halm. 

En  virkelig  indgaaende  Undersøgelse  af  Sukkerarterne  i  Græsserne  vil  kræve, 
at  det  friske  ikke  til  Hø  eller  Halm  tørrede  Materiale  først  underkastes  Under- 
søgelse, da  det  er  meget  sandsynligt,  at  Sukkerarterne  forandres  ved  Stoffets  Lag- 
ring,   saaledes    som    det    er    paavist    for    andre    Plantedeles    Vedkommende,    særlig 

for  Roer'). 

Naar    Sukkeret    i    Tab.  22   er   angivet   som    I  n  vertsukker,   ligger  der   ikke  i 

denne  Angivelse,  at  Sukkerarten  i  paagældende  Plantedele  virkelig  er  tilstede  ude- 
lukkende som  Rørsukker  eller  andre  Polysaccharider,  der  har  været  opløst 
i  Vinaanden  og  derefter  ved  Saltsyrebehandlingen  er  blevet  hydrolyseret  og  bereg- 
net som  Invertsukker.  Det  er  tvertimod  sandsynligt,  at  største  Delen  af  Sukkeret 
er  tilstede  som  en  direkte  reducerende  Sukkerart.  Vinaandsextrakterne  af  paagæl- 
dende Plantedele  viser  nemlig  stærk  Reduktion  med  Fehling's  Væske  uden  at  være 
inverterede.  Men  efter  at  Reduktionen  er  fuldendt  ved  Opvarmning  i  30  Minuter 
paa  kogende  Vandbad  med  Fehling's  Væske  i  Overskud  og  Frafiltrering  af  det  ud- 
skilte Cuprooxyd,  viser  Extrakterne,  naar  de  derefter  inverteres  med  Saltsyre  og 
neutraliseres  paany,  tydelig  Sukkerreaktion.  Forholdet  er  derfor  ret  kompliceret 
og  maa,  som  nævnt,  gøres  til  Genstand  for  et  særskilt  Studium,  helst  paa  friske 
Plantedele. 

For  „Italiensk  Rajgræs",  der  er  saa  paafaldende  stærkt  sukkerholdigt,  blev 
der  anstillet  en  særlig  Undersøgelsesrække,  idet  der  blev  bestemt  baade,  a)  hvor- 
mcgel  Sukker  der  fandtes  i  Extrakterne  som  direkte  reducerende  Sukkerarter  og 
b)  hvormeget  Sukker  der  opstod  af  hele  Extrakten  ved  Inversion  paa  førangivne 
Maade.  Tillige  blev  der  bestemt  c)  hvormeget  Invertsukker  der  fandtes  i  Filtratet 
fra  det  direkte  reducerende  Sukker,  naar  dette  Filtrat  blev  inverteret  og  neutrali- 
seret. Disse  Undersøgelser  blev  ogsaa  gennemført  for  en  Prøve  af  Italiensk  Rajgræs 
Hø  af  Høst  1912,  der  iøvrigt  blev  behandlet  ganske  paa  samme  Maade  som  Prøven 


')  Anførte  58de  licretning  fra  Forsøgslaboratoriet  S.  123  o.  flg. 
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af  samme    Plantearts    Hø   fra    1911.     Prøverne  maa  siges  at  vise  god  Overensstem- 
melse, naar  henses  til,  at  de  er  fra  forskellige  Aargange. 


Tabel  23. 

Aj   Italiensk 

Rajgræs  Hø, 

Host 

1911,   med 

92,Gi  "In  Torstof  i  det  lufttørre  Stof. 

A 

nvendt  Slof 
lufttort 

Anvendt 

Felilinj^'s 

V;i-ske 

F 

undct  l^ii. 
Gram 

Invortsukker 
Invertsukker     i>ii,ocnt    if 
Gram               Torstof 

Middeltal 

2,000' 

) 

50  cm» 

0,313G 

0,1809                      9,77 

1,000 

30    - 

0,1756 

0,0912                      9,81 

Extrakten 
ikkeinvciterel 

1,000 
1,000 

30   - 
30   - 

0,1735  ' 
0,1090 

0,0899                      9,70 
0,0873                      9,43 

9,63 

1,000 

30   - 

0,1695 

0,0876                     9,45 

Extrakten 

r    2,000 

80    - 

0,3934 

0,2138                   11,54             1 

11  ^(1 

inverteret 

1    2,000 

80    - 

0,3912 

0,3133                   11,46             i 

Al, .HF 

Italiensk  Rajgræs  Hø,  Host  1912,  med  93,13  "lo  Tørstof  i  det  lufttørre  Stof. 


9,30 


Extrakten 

(    2,000 

80   - 

0,4166 

0^398 

12,34 

\ 

inverteret 

\    2,000 

80    - 

0,1307 

0,2328 

12,49 

/ 

Extrakten        I     2,000  .50  cm»  0,3283  0,1710  9,31  \ 

ikke  inverteret    (     2,000  50    —  0,3338  0,1750  9,39  / 

12,43 

I   Filtratet   fra    Cuprooxydbundfaldet   fra  den  ikke  inverterede  Extrakt  fandtes 

efter  Inversion 

Hø  af  Host  1911   i  Torstof  l.to"!.)  Invertsukker 

—         1912  —         2,92  °/o  — 

Lægges  disse  Bestemmelser  til  de  respektive  Bestemmelser  som  de  ikke  inverterede 
Extrakter  gav,  nemlig  henholdsvis  9,77  "/u  (Hø  1911)  og  9,21  ";o  (Hø'1912),  faas  for  Høet 
1911  —  11,23»/»  og  for  Hø  1912  —  12,130/0.  Begge  disse  Tal  er  lidt  mindre  end 
de  ved  Inversion  af  Extrakten  fundne  Tal,  der  som  angivet  var  for  Hø  1911  — 
ll,.'>o"/o  og  for  Ho  1912  —  12,42  "lu,  hvilket  var  at  vente  efter  de  gentagne  Behand- 
linger i  skiftevis  sure  og  alkaliske  Væsker.  DifTerentsen  mellem  Sukkermængden 
fundet  ved  den  dobbelte  Behandling  og  Sukkermængden  fundet  ved  Inversion  af 
hele  Extrakten    udgør   for  Høet  fra  1911  —  0,27  "/o  og  for  Høet  fra  1912  —  0,29  "h. 

At  „Italiensk  Rajgræs"  med  Hensyn  til  Indholdet  af  Sukkerarter  i  forskellig 
Henseende  frembyder  Interesse  fremgaar  ogsaa  af  andre  Undersøgelser.  Saaledes 
har  E.  Schulze  paavist  at  af  Lolium  italicum,  der  blev  høstet  grønt  efter  al  have 
naaet  en  Højde  af  30  cm  uden  at  have  blomstret,  kan  udtrækkes  dels  noget  Rør- 
sukker dels  et  andet  Polysaccharid  højst  sandsynligt  identisk  med  det  af  Schulze 
&  Frankfurt  opdagede  Secalose  Ci^  Hg.^  Oi^,  som  nævnte  Forf.  tidligere  havde 
isoleret  af  den  vinaandige  Extrakt  af  grøn  Rug,  grøn  Havre  m.  fl.^).  Secalose  er 
ogsaa   senere   undersøgt   af  Jessen-Hansen.'')     Dette    Kulhydrat    kan    krystallisere, 


•)  De  tre  første  Bestemmelser  er  fra  Portioner  af  samme  Extrakt,  de  to  sidste  fra  en  anden  Extrakt. 
'■')  E.  Schulze:  Zeitschrift  f.  physiolog.  Chemie,  Bd.  27.  Strassburg  1899.  S.  286  o.  flg. 
')  H.  Jessen-Hansen:    Medd.  fra  Carlsberg  Laboratoriet  IV.  1896.  S.  145  o.  flg.     Smig.  E.  v.  Lipp- 
MANN  1.  c.  S.  1669. 

D.  K.  U.  Vidensli.  Selsk  SUr..  7.  R.-ekke,  nnluniclensk.   og  mallii:m.  Afil.  X.  4.  ^" 


388 


26 


smager  stærkt  sødt,  er  „venstredrejende"  og  giver  ved  Hydrolj'se  med  Saltsj're 
«-Fruktose.  Men  andre  Sukkerarter  forekommer  i  større  Mængder  i  Rajgræs 
Extrakten.  De  foreliggende  Bestemmelser,  der  er  anført  i  Tab.  23,  viser,  at  de  di- 
rekte reducerende  Sukkerarter  i  Høet  baade  af  Høst  1911  og  1912  var  tilstede  i  en 
Mængde  svarende  til  9,r,3— 9,30  "o  Invertsukker  af  Tørstoffet,  medens  de  Sukkerarter, 
der  først  efter  Inversion  med  Saltsyre  reagerer  med  Fehling's  Væske,  kun  svarede 
til  henholdsvis  1,81  "lo  og  3,12 ''/o  Invertsukker. 

Anm.  Kl  lille  Gæringsforsøg  blev  udført  med  Italiensk  Rajgræs  Hø,  20  grm  linmalct 
lufltorl  Ho  blev  udrorl  med  c.  300  grm  kog'ende  (lestilleret  Vand,  omrystet  og  afsvalet  til  :i7°. 
Ved  Tilsætning  af  lidt  ren  Pressegær  og  Henstand  i  3  Dogn  ved  almindelig  Stuelempci-alur 
paa  en  med  (lærspunds  lukket  Kolbe  var  Væsken  i  Kolben  kommet  i  ret  krallig  (læring. 
Efter  Frallltrering  af  det  uopløste  dannede  I-'iltralet  en  klar  gullig  Væske  med  karakteristisk 
Lu^  og  Smag  som  tyndt  hjemmebrygget  01. 

Fra  Extrakterne  af  andre  Græsarter  saasom  Phlenm  pratense  (Rottehale),  Triti- 
cum  repens  (Kvikrod)  og  Arter  af  Triseliim  (Guldhavre)  har  man  isoleret  hinanden 
nærstaaende  Kulhydrater  (nCgHjoOa  med  mer  eller  mindre  Vand),  som  har  faaet 
Navnene  Phlein,  Triticin,  Graminin,  der  alle  ved  Hydrolyse  ligesom  Secalose 
kun  giver  Fruktose').  Det  er  sandsynlig  at  disse  Kulhydrater  ogsaa  er  tilstede  i  de 
her  behandlede  Extrakter,  men  Reaktionerne  for  dem  er  ikke  synderlig  karakteristiske. 

For  Kløverarternes  Vedkommende  blev  der  udført  Sukkerbestemmelser  paa 
samme  Maade  som  for  Græsarterne.     Resultaterne  var  følgende: 

Tabel  24. 

Sukkerbestemniel.se  i  Klovera  rterne. 


.Stoffets  Art 

Kobber 

Invertsukker 

Middeltal 

2,000  grm  hiflloji  Stol  giver 

Gram 

(i  ram 

Procent 
i  Tørstof 

Procent 
i  Turstol" 

F,   SWiUsi  Riidkløver  Ho 

O.iios 

0,11.54 

0,0548 
0,0573 

2,78 

2,rt0 

j       2,8-1  »lo 

Fa                    —            Halm 

0,0220 

0,0110 

0,co 

\      0,.58  "(o 

— 

0,0217 

0,0103 

0,5r, 

G,  Kællingetantl  Hø 

0,071  ;i 

0,0307 

1,',»0 

1       1,90  "(,) 

— 

Ved 

Titrering 

— 

1,89 

Ga               -          Halm 

Ved 

0,0204 

Titrering 

0,0102 

0,52 
0,40 

1      0,4G»(o 

Hj  üul  Kundbiilg  Ho 

0,0102 

0,0192 

1,02 

;    0,99  "h 

— 

Ved 

Titrering 

— 

0,95 

Ha                  —          Halm 

0,0093 

0,0042 

0,22 

]      0,28  »lo 

— 

Ved 

Titrering 

— 

0,33 

Rødkløver  Hø  er  allsaa  det  sukkerrigeste  med  2,84  "/o  Sukker  i  Tørstof,  men  naar 
dog  ikke  nær  op  paa  Højde  med  de  forholdsvis  sukkerrige  Græsarter,  som  Italiensk 
Rajgræs,  Draphavre  og  Agerhejre.  Halmen  af  Kløverarterne  er  meget  fattig  paa 
Sukker  0,r)8  "'(]— 0,28  "/o,  hvis  da  overhovedet  den  fundne  Kobbermængde  skyldes 
Sukkerreduktion  og  ikke  andre  forekommende  maaske  reducerende  Stoffer. 


Smig.  E.  V.  LiPPMANN  1.  c.  s.  804  o.  flg. 
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P.  Schweitzer  har  gjort  Sukkerbestemmelse  i  forskellige  Planter  (Majsblade 
og  Stængler,  Thimotégræs,  „Bluegrass"  (Rapgræs)  og  i  Rødklover)  ').  Han  linder  be- 
regnet for  det  askefri  Tørstof  i 

Procent  Invertsukker 
Rødkløver  i  Blomst  3,86  "lo 

—  i  fuld  Modning      4,58  "/o 

Men  da  hans  Sukkerbestemmelser  er  udført  ved  at  invertere  del  vandige 
Udtræk  af  Plantedelene,  der  indeholder  forskellige  Stoffer  (PektinstolTer,  dextrin- 
agtige  Stoffer,  opløselig  Stivelse  m.  m.),  som  ved  Invertering  med  Syre  vil  kunne 
give  Stoffer,  der  kan  reducere  Fehling's  Væske,  kan  man  ikke  sammenligne  hans 
Bestemmelser  med  de  her  udførte,  hvorved  i  det  væsentlige  kun  de  i  Vinaand  op- 
løselige Bestanddele  kommer  til  at  reagere. 


B.    Bestemmelse  af  Pentosaner. 

At  disse  Stoffer  kan  forekomme  i  betydelige  Mængder  i  Hø  og  Halm  er  en 
bekendt  Sag.  E.  v.  Lippmann  har  givet  en  Oversigt  over  de  foreliggende  Under- 
søgelser, af  hvilke  det  fremgaar,  at  der  i  Enggræsser  findes  15,44 — 18,22  "lu  Pento- 
saner, i  Timotégræs  15,33 — 21,07  "lu,  i  Hø  kan  derimod  ved  Gæring  Mængden  gaa 
ned  til  0,-5  "/o.  Betydelig  større  Mængder,  op  imod  30  "lu,  findes  i  Kornsorternes 
Straa^).  Pentosanernes  Værdi  for  Husdyrenes  Ernæring  er  noget  omstridt  og  synes 
at  veksle  med  Mængden  af  andre  for  Fordøjelsen  lettere  tilgængelige  Stoffer-').  I 
de  her  omhandlede  Prøver  viser  der  sig  at  være  Penlosanmængder  af  lignende 
Størrelser  som  ovenfor  anført  for  henholdsvis  Græsser  og  Kløverarter,  altsaa  et  langt 
større  Indhold  af  Pentosan  end  af  Sukker,  og  disse  Stoffers  relative  Mængde  synes 
ikke  at  staa  i  noget  som  helst  Forhold  til  hinanden. 

Pentosanbeslemmelsen  blev  udført  paa  den  sædvanlige  Maade  ved  at  destillere 
en  afvejet  Stofmængde  med  12  "lu  holdig  Saltsyre  under  stadig  Tilsætning  af  Syre 
af  samme  Styrke  under  Destillationen.  Herved  overdestilleres  sammen  med  Vand- 
dampene en  til  Penlosanmængden  ækvivalent  Mængde  Furfurol,  der  kan  bestem- 
mes paa  forskellige  Maader.  Furfurolen  i  Destillatet  blev  fældet  med  Florogluci  n 
opløst  i  12  "/o  holdig  Saltsyre.  Fældningsmidlet  og  Destillatet  udgjorde  4Ü0  cm',  og 
det  udfældede  Floroglucid  blev  frafdtreret  paa  et  tørret  og  vejet  Filter  efter  18 
Timers  Henstand.  Efter  Udvaskning  tørres  ved  100°  og  vejes  i  lukket  Glas.  Af 
Floroglucidets  Vægt  kan  Væglen  af  Furfurol  og  Pentosan  beregnes  efter  Kröber's 
Tabeller^).     Udførlig  Diskussion  af  Metoden  findes  forskellige  Steder  let  tilgængelig 


')  P.  Schweitzer:  „Investigations  of  the  bodies  ealled  tlber  and  carbohydrates  in  feeding-stuffs". 
Journ.  of  the  American  chemical  society.     Vol.  XXVI    Easton  1904    S.  252  o.  fig. 

■-)  E.  V.  LiPPMANN  I.  c.  S.  53  —  54. 

3)  —  —    S.  1830. 

*)  S.König:  „Die  Untersuchung  landwirtsch.  und  gewerbl.  wichtiger  Stoffe".  1906  S.  243.  Kröber's 
Originalangivelser  findes  i   „.lournal  für  Laudwirtscluift"    1900  S,  357  o.   lig. 
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og  vil  være  overflodig  her')-  Kun  bor  maaske  fremhæves,  at  den  Opløsning  af 
Anilinacetat,  der  benyttes  til  at  paavise  om  Fiirfuroloverdestilleringen  er  ophørt, 
maa  være  frisk  tilberedt  for  at  give  sikre  Resultater.  Ved  Kogning  med  Saltsyren 
bliver  Høet  og  Halmen  temmelig  stærkt  angrebet,  saa  at  Remanensen  i  Kolben 
efter  Destillationen  er  brunfarvet.  Frafiltreres  den  uopløste  Rest,  vil  den  brun- 
farvede Væske  vise  sig  at  være  stærkt  sukkerholdig.  Sukkermængden  udgør  i 
Følge  nogle  faa  Forsøg  15—20  "/o  af  del  anvendte  Stof  og  maa  antages  at  være 
fremkommet  ved  den  varme  Saltsyres  hydrolyserende  Indvirkning  paa  Cellulosen 
og  andre  Kulhydrater  i  Plantedelene.  1  all  Fald  giver  Cellulose  fremslillet  af  disse, 
som  det  senere  skal  vises,  ved  lignende  Behandling,  en  lignende  Sukkermængde. 


stoffets  Art 
Aj   Italiensk  Kajgræs  Ho 
Ag  —  Halm 

B,  Draphavre  Ha 


B, 


Halm 


C,  Ageihejrc  Ho 


C,       - 


Halm 


T 

abel  25. 

P  e  n  t  o  s  a  n  b 

estemmelse  i  G 

r  æ  S  a  r  1 

terne. 

Anvendt  Mængde 
lufttort  Stof 

Gram 

Fundet  Mængde 
Floioglucid 

(ira  ni 

Pen  ti 
(i  ram 

usaner 

i  Procent 
af  Torslof 

I 

Middeltal 

Procent 
af  Torstof 

1,0270 
1,6025 

0,2075 
0,3322 

0,1882 
0,3038 

19,78 

20,00 

1 

19,89 

1,55(50 
1,0438 

0,2825 
0,1930 

0,2539 
0,1756 

17,27 
17,81 

\ 
/ 

17,54 

0,9!)80 

0,2305 

0,2085 

21,44 

) 

1,3705 

0,3170 

0,2848 

21,28 

21,39 

1,3730 

0,3192 

0,2868 

21,46 

1 

1,2D55 

0,3145 

0,2856 

22,14 

) 

1,2885 

0,3085 

0,2772 

21,78 

22,02 

0,9300 

0,2210 

0,2028 

22,13 

1 

1,12(58 

0,2370 

0,2141 

19,60 

] 

0,8870 

0,1735 

0,1.590 

18,50 

18,99 

0,8695 

0,1690 

0,1546 

18,87 

1 

1,3923 

0,3240 

0,2910 

21,44 

] 

0,77-0 

0,1700 

0,1541 

20,38 

20,88 

0,8685 

0,1910 

0,1764 

20,83 

')  Smig.  Forsogslaboratorlets  58de  Beretning,  S.  i;i4  o.  flg. 

Anm.     Efter  at  Arbejdet  var  udfort    er   folgende   ny    Modifikationer   i  Metoden  ved  Furfurolfæld- 
ningen  fremkommet  uden  at  der  har  va-ret  Lejlighed  til  at  prove  dem: 

a)  K.  H.  BÖDENER  &  H.  ToLLENS  har  foreslaaet  en  Forandring  i  Metoden  ved  Floroglucinfæklningeii  — 
varm  i  Stedet  for  kold  Udfældning  —  som  skal  give  endnu  bedre  Resultater  (Jahresber.  der  Agri- 
kultur-Chemie 3.  XIV.  1912    S,  624). 

b)  M.  ISBECtjuE  har  (Annales  de  Gembloux  21  Bruxelles  1912  S.  347)  gennemprøvet  det  af  Jägeh  & 
Unger  foreslaaede  Fældningsmiddel  for  Furfurol,  Barbitursyre  og  fundet  at  det  giver  na'sten 
ganske  samme  Resultater,  som  der  faas  ved  Fældning  med  Floroglucin.  Barbitursyre-Fældning  skal 
være  nok  saa  bekvem  som  Floroglucinfældningen. 

C)  I  Følge  IsBECQiiE  lanf.  Std.)  skal  Brauns  (Pharmaceutisch  Wcekblad  4(i  S.  326)  have  vist,  at  man 
kan  skælnc  mellem  de  forskellige  Klasser  af  de  Furfurol-givende  Stoffer.  De  egentlige  Pentosaner 
giver  Furfurol  allerede  ved  Destillation  med  2  "/o  Saltsyre,  hvorimod  Furf  uroidernc  kræver  den 
stærkere  Saltsyre  (12  "In)  for  at  afgive  Furfurol.  Holder  dette  Stik  ved  nærmere  Prøvelse,  maa  det 
siges  at  være  et  meget  væsentlig  Fremskridt  i  analytisk  Henseende. 
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Tabel  25  (fortsat). 


Stoffets  Art 


Anvendt  Mængde 

Fundet  Mængde 

I' 

lufttoit  Stof 

FlorogUici 

id 

Grum 

Gram 

Glam 

0,ss-l5 

0,1925 

0,1752 

t),;ii88 

0,1877 

0,1710 

0,7975 

0,2010 

0,1  K2i; 

1,0000 

0,1585 

0,1152 

1,0000 

0,1573 

0,1442 

1,0000 

0,1562 

0,1432 

1,4295 

0,3195 

0,2870 

1,0200 

0,2030 

0,1831 

1,3190 

0,2780 

0,2499 

1,0970 

0,2280 

0,2063 

1,3320 

0,2917 

0,2621 

I'entosancr  I  Middeltal 

i  Procent  I'roceiil 

uf  Tørstof        af  Torstof 


D,   Hundegræs  Hø  0,S815  0,1925  0,1752  21,35 

20,0(i        }       20,37 

19,72 

Dj        —  Halm  l,oooo  0,1585  0,ii52  15,9i 

15,84  \  If),«! 

15,73 


Ej   Engsvingel  Hø  1,4295  0,3195  0,2870  21, ui 


19,73  [  20,77 

20,68  J 


E^  —  Halm  1,0970  0,2280  0,2063  20,53  \ 

20,56  / 


20,53 


Pcntosanmængden  ligger  altsaa  mellem  15,84  "I«  og  22,02  "/».  Nogen  Regel  for 
Mængden  af  Pentosaner  i  de  til  hinanden  svarende  Hø-  og  Halmprøver  synes  der 
ikke  al  være,  og  Forskellen  er  gennemgaaende  kun  ringe.  Ser  man  bort  fra  Prø- 
ven af  Hundegræs  Halm,  hvor  Pentosanmængden  sandsynligvis  af  en  eller  anden 
Grund  er  anomal  lav,  bliver  Middeltallene  af  samtlige  øvrige  Bestemmelser  for: 

Hø  i  Torstof  20,35  "/o  Pentosan. 
Halm     —        20,35  "l(j        — 

Det  er  af  ikke  ringe  Interesse  at  de  Chalmot  har  paavisl  et  ganske  lignende 
Forhold  hos  en  lang  Række  af  forskellige  Træarter.  Der  er  hos  dem  saagodl  som 
ingen  Forskel  i  Mængden  af  Furfurolgivende  Stof  i  unge  og  gamle  Træer  af  samme 
Art,  snarest  var  der  her  ligesom  i  de  undersøgte  Græsarter  en  lille  Formindskelse 
af  det  Furfurolgivende  Slof  med  Alderen.    Saaledes  fandtes  for  Træ  af  Eg  og  Platan'): 

Querctts  nigra  ''il'/ji'e™,'"     Platanus  occidentalis   ^l^:^l^l^^ 

2—  12  Aar  gammel  10,6  i— 10  Aar  gammel  9,8 

G9  -  10,5  71—79  -  9,7 

109-110  —  10,3 

Men  andre  Træarier  viste  lidt  varierende  Forhold. 

For  Kløverariernes  Vedkommende  blev  Resultalerne  af  Penlosanbestemmel- 
serne  følgende: 


')  Oe  Chalmot:  Amer.  Chem.  Journ.  10  S.  225. 

Smgl.  Cross  &  Bevan:  „Cellulose"    2iul    Edit.   London    190:!    S.  183  —  184,   hvor  der  gaas  nærmere 
ind  paa  Sporgsmaalet  Pentosaner  ctr.  Furfurolgivende  Stof. 


Pen 

tosaiier 

Middeltal 

(i  ram 

Procent 
ill'  Torslol" 

Procent 
af  Torslol' 

0,00711 
0,0li61 

S,81 

8,11 

8,01 

0,01184 
0,1080 

12,73 
12,29 

/ 

12,51 

0,1723 

10,35 

0,2233 

16,49 

0,1598 

11,28 

0,2176 

16,24 
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Tabel  26. 
Pen  tosan  l)cs  t  e  m  nielsen  i  Klo  verarterne. 

Anvendt  Miengde  Kündet  Mængde 

StolTets  Art                       lufttort  Stof  Floroglucid 

Gram  Gram 

K,   Sildig  Rødkløver  Ho                      1,2112  0,1050 

—  —  0,8580  0,0685 

Fj,  —  Halm  0,8ioi  0,1065 

—  —  0,9340  0,1105 
G,  Kællingetand  Ho  1,6375  0,luüO 
Gj  —  Halm  1,3710  0,2475 
H  J  Gul  Hundhælg  Ho  1,5040  0,1750 
Hg               —             Halm  l,40O5  0,24lo 

Kløverhø  er  altsaa  fattigere  paa  Pentosaner  end  Kløverhalmen.  Kællingetand 
og  Gul  Rundbælg  bar  næsten  fuldkommen  samme  Pentosanindhold  i  henholdsvis 
Hø-  og  Halmprøverne  af  disse  Plantearter,  og  del  blev  derfor  ansel  for  ufornødent 
al  gøre  Duplikalbeslemmelser  her,  medens  Rotlklover  baade  i  Hø  og  Halm  inde- 
holder noget  mindre  end  de  lo  andre.     Middellallel   af  alle  disse  Prøver  bliver  for 

Høet         lO,,^  "lo  Pentosan  i  Torstof 
Halmen   15,os''(o         —  — 

Skønt  der  er  for  faa  Bestemmelser  til  at  man  kan  lillægge  disse  Middeltal 
altfor  udstrakt  almindelig  Betydning,  er  det  dog  øjensynligt,  al  Kløverarierne  er 
betydelig  mindre  pentosanholdige  end  Græsarterne. 

C.    Bestemmelse  af  Cellulose. 

Paa  Grund  af  den  overordcnllig  slore  lekniske  Betydning,  som  Cellulose  i 
mer  eller  mindre  ren  Form  har  lil  Anvendelse  ved  Papirfabrikationen,  ved 
Fremstilling  af  Texlilstoffer,  Sprængmidler  og  andet  teknisk  Brug,  er  de 
cellulosegivende  Sloffer  og  Cellulosens  tekniske  og  kemiske  Forbold  Æmner,  der 
er  behandlet  i  en  uhyre  omfattende  Litteratur.  Boriset  fra  de  mangfoldige  Tids- 
skrifter, Specialværker  og  lignende,  der  behandler  de  mere  lekniske  Detailler,  har 
man  foruden  i  de  forskellige  store  Haandbøger  i  organisk  Kemi  god  Vejledning  i 
den  bekendte  Cross  &  Bevan  :  „Cellulose,  an  outline  of  the  structural 
elements  of  plants".  2nd.  edit.  London  1903  (med  forskellige  Tillæg).  Hertil 
er  i  Løbet  af  afvigte  Aar  kommet  den  særdeles  udførlige  og  omfattende  Carl  G. 
Schwalbe:   „Die  Chemie  der  Cellulose".  (Berlin  1911  665  S.). 

Skønt  der  saaledes  skulde  synes  at  være  Celluloseundersogclser  nok  lil  Vej- 
ledning, tør  del  dog  siges,  al  de  forskellige  ved  agrikulturkcmisk  Undersøgelse  af 
FoderslolTer  gangbare  Metoder,  hvorved  man  søger  at  faa  el  Indhold  af  „Raacellu- 
lose"  (Rohfaser),  „Træslof"  eller  lignende  ubestemt  betegnede  Stoffer,  er  temmelig 
ulilfredsslillende  af  liere  Grunde.  Man  kan  til  en  vis  Grad  sige,  at  Aarsagen  hertil 
er,  al   man  fra  den   første   Begyndelse  af  disse  Undersøgelser  gik  ud  fra  en  Teori, 
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for  hvilken  man  ikke  havde  noget  egentligt  Bevis.  Man  antog,  at  paagældende 
Plantestotîer  indeholdt  Cellulose  i  en  saadan  Form,  at  den  mer  eller  mindre  fuld- 
komment lod  sig  rense  ved  de  benyttede  Opløsningsmidler  for  „Urenhederne"  '). 
Men  hvad  enten  man  anvendte  Henneberg's  Metode  (Weende-Metoden),  hvor  man 
benytter  skiftevis  Kogning  med  Svovlsyre  og  Kaliopløsning,  eller  G.  Lange's  Metode 
ved  Kogning  eller  Smeltning  med  højst  koncentreret  Kaliopløsning,  eller  Schultze's 
Metode  med  Behandling  med  Vand,  Vinaand,  Æ(er,  Salpetersyre,  Kaliumklorat 
o.  s.  V.,  faar  man  et  Produkt  af  et  meget  uanseligt  oftest  meget  brunfarvet  Ud- 
seende —  maaske  lidt  bedre  ved  Schultze's  Melode  end  ved  de  andre  Fremgangs- 
maader  —  men  i  hvert  Fald  langt  fra  den  Hvidhed,  som  man  i  alle  Fald  ved  er 
ejendommelig  for  den  noget  hypotetiske  Cellulose,  som  man  har  søgt  at  frem- 
stille af  de  paagældende  Plantedele.  De  almindelige  agrikulturkemiske  Fremgangs- 
maader  forer  altsaa  ikke  til  Maalet:  Bestemmelse  af  Cellulose,  da  det,  man  faar 
fremstillet,  øjensynligl  ikke  er  ren  Cellulose,  og  det  næppe  lader  sig  afgøre  eller  i 
hvert  Fald  ikke  er  afgjort  i  hvilket  Forhold  Produktet  staar  til  Cellulose. 
C.  G.  Schwalbe  omtaler  dette  Sporgsmaal  paa  følgende  Maade^):  „Üeber  die 
Chemie  der  Zusammengesetzen  Cellulosen  der  Gräser  ist  noch  wenig  bekannt,  so 
gewaltig  auch  das  Tatsachenmaterial  ist,  welches  von  Agrikulturchemikern  über 
diese  landwirtschaftlich  so  wichtige  Familie  von  Gewächsen  zusammengetragen 
worden  ist.  Schon  seit  vielen  Jahrzehnten  verden  Heu  und  Stroharten  auf  ihren 
Gehalt  an  Rohfaser,  an  Fett,  an  stickstoffhaltigen  und  stickstofffreien  Extraktivstoffen 
hin  untersucht.  Viel  weiter  ist  man  aber  in  Erkenntnis  der  genannten  Stoffe  noch 
nicht  vorgeschritten,  auch  bleibt  es  unentschieden,  ob  man  sich  diese  verschieden- 
artigen Substanzen  als  Gemenge,  als  Adsorptionsverbindung  oder  als  chemische 
Verbindung  zu  denken  hat". 

V.  Storch  udtalte  sig  i  1905  efter  en  lang  Række  Forsøg  paa  agrikulturkemi- 
ske Cellulosebestemmelser  væsentlig  paa  samme  Maade-'):  „Det  vil  af  det  foregaa- 
ende  være  tremgaaet,  at  man  ved  den  kemiske  Analyse  af  Foderstoffer  har  stødt 
paa  saare  store  Vanskeligheder  ved  at  finde  det  virkelige  Indhold  af  Æggehvide- 
stoffer, samt  at  disse  Vanskeligheder  endnu  kun  til  dels  kan  siges  at  være  over- 
vundne. Vi  skal  nu  søge  at  vise,  at  Bestemmelsen  af  en  anden  af  Foderstoffernes 
og  for  deres  Vurdering  vigtig  Bestanddel,  nemlig  Cellestoffet,  frembyder  endnu 
større  Vanskeligheder  ja  endog  saa  store,  at  det  maa  erkendes,  at  der  for 
nærværende  Tid  ikke  gives  nogen  Metode,  ved  hvilken  Foderstoffer- 
nes  Indhold   af  rent  Cellestof  kan  bestemmes  selv  blot  tilnærmelses- 


')  Metoderne  til  Bestemmelse  af  Cellulose  findes  udførligt  beskrevne  i  Forsagslaboratoriets  58de 
Beretning,  i  de  for  nævnte  Hovedværker  af  Cross  &  Bevan  og  C.  G.  Schwalbe,  i  de  almindelige  Haand- 
bøger  i  agrikulturkeniisk  Analyse  m.  fl.  Std.  Som  en  særlig  klar  og  omliyggelig  gennemarbejdet  og 
tillige  let  tilgængelig  Fremstilling,  der  ganske  vist  tager  noget  mere  Sigte  paa  Teknikens  end  paa  Agri- 
kulturkemiens  Krav,  kan  fremhæves  Max  Renker  :  „Über  Bestimmungsmethoden  der  Cellulose"  2te  Aufl. 
Berlin  1910. 

'-)  Anførte  Haandbog:  „Die  Chemie  der  Cellulose'.  S.  385  o.  flg. 

")  Anførte  öSde  Beretning  fra  Forsøgslaboratoriet  S.  79.    Fremhævelsen  foretaget  af  K.  R. 
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vis  nøjagtigt".  Del  maa  altsaa  anses  for  udelukket,  at  man  ved  de  almindelig 
kendte  agrikullurkemiske  Fremgangsmaader  til  Cellulosebestemmelse  kunde  vente 
et  tilfredsstillende  Resultat  og  Forf.'s  egne  ganske  vist  ikke  nær  saa  omfattende 
Erfaringer  gik  i  samme  Retning.  Det  kunde  derfor  ligge  nær  at  prøve  en  eller 
anden  af  de  tekniske  Fremgangsmaader,  hvorved  man  af  et  givet  Raastof  fremstiller 
Cellulose  som  rent  Bomuld  (Sygevat),  Cretonne,  bleget  Hørfiber,  Filtrerpapirmasse 
og  lignende,  der  i  alt  Fald  i  Retning  af  Hvidhed,  ofte  ogsaa  ved  det  ringe  Aske- 
indhold, staar  langt  over  de  Produkter,  der  fremstilles  ved  de  agrikullurkemiske 
Metoder. 

Nu  vides  det,  at  den  blegede  Cellulose,  der  findes  i  saadanne  teknisk  frem- 
stillet hvide  Produkter  er  i  Besiddelse  af  forskellige  Egenskaber,  der  i  kemisk 
Henseende  tyder  paa,  at  det  fremstillede  Stof  ikke  er  den  egentlige  overfor  næsten 
alle  Reagenser  reaktionsfri  Cellulose,  der  sikkert  nærmest  maa  være  en  polyva- 
lent Alkohol.  Ganske  vist  kan  Cellulose  af  Bomuld  opløses  i  kone.  Svovlsyre  under 
Dannelse  af  Æthersvovlsyrer  ligesom  andre  Alkoholer,  og  ved  Fortynding  og  Kog- 
ning hydrolyseres  disse  kvantitativt  til  Dextrose  '),  hvad  der  vel  kan  tyde  paa  en 
forholdsvis  simpel  Sammensætning,  men  Vignon  har  ved  Destillation  med  Saltsyre 
faael  betydelige  Mængder  Furfurol  af  blegel  Bomuld"-'),  hvad  der  maa  hidrøre  fra 
Pentosaner  eller  Furfuroider,  og  Schwalhe  har  i  Overensstemmelse  hermed  faael 
betydelig  Reaktion  ved  at  koge  samme  Stof  (Sygevat)  med  Fehling's  Væske''),  saa 
at  selv  Bomuldscellulosen,  som  maa  anses  for  en  af  de  reneste  Former,  er  af  kom- 
pleks Sammensætning,  eller  indeholder  snarere  endnu  nogle  Urenheder.  I  endnu 
højere  Grad  gælder  dette  Cellulose  fremstillet  af  Træ  eller  af  Straa,  der  ikke  kan 
opløses  i  kone.  Svovlsyre  uden  dyberegaaende  Dekompositioner  og  delvis  Forkul- 
ning, og  ved  Fortynding  og  Kogning  kun  giver  en  meget  ringere  Mængde  Dextrose 
end  den  i  Arbejde  tagne  Cellulose^). 

Blandt  de  forskellige  nærmest  til  teknisk  Brug  afpassede  Metoder  kan  overfor 
Hø  og  Halm  være  Tale  om  at  anvende  enten  Cross  »&  Bevan's  Klormetode  eller 
H.  MOller's  Bro  m  melode.  Den  sidste  viste  sig  at  være  den  bekvemmeste  at 
anvende  og  gav,  som  det  vil  ses  af  det  følgende,  forholdsvis  vel  overensstemmende 
Resultater  ved  Duplikatbestemmelser.  Den  udvundne  Cellulose  er  i  Reglen  ganske 
hvid,  oftest  helt  snehvid,  af  et  meget  tiltalende  ensartet  Udseende.  At  det  ogsaa  i 
kemisk  Henseende  er  temmelig  ensartede  Produkter,  der  udvindes  af  de  for- 
skellige undersøgte  Græsarter,  lader  sig  vel  bevise,  men  tillige  fremgaar  det  af 
Undersøgelserne,  at  det  ikke  er  den  egentlige  Cellulose  nCeHjoO^,  der 
bliver  isoleret  paa  denne  Vis.  Det  ligger  ganske  vist  uden  for  dette  Arbejdes  Plan 
nøjere  at  fordybe  sig  i  de  forskellige  Cellulosearters   vanskelige   Kemi  '),   men    del 


')  Ckoss  &  Ijiîvan:  „Cellulose"  S.  49. 

■-)  Vignon:  Compt.  rend.  12«  (1898)  S.   13.'-..'-). 

»)  Schwalbe;  Zeitschrift  f.  angew.  Chemie  1907,  .S.  2172. 

")  Cross  &  Bevan  :  S.  49.  Smgl.  S.  85. 

j  Smstd.  S.  313  o.  llg. 
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er  dog   lykkedes   med    nogenlunde   Sikkerhed   at   fa  a  fastslaaet,  hvad 
det  er  for  et  Stof,  der  bliver  fremstillet  ved  Brommetoden. 

Der  kan  først  henvises  til,  at  Cross  &  Bevan  allerede  tidligere  har  vist,  at: 
„The  monocotyledonous  libre-agregates  (Esparto,  Bamhoostems,  Sugarcane)  are 
largely  made  up  of  pecto celluloses  with  a  greater  or  less  proportion  of  ligno- 
celluloses"  '). 

P.  Schweitzer  er  kommet  Spørgsmaalet  nærmere  ved  sine  sammenlignende 
Undersøgelser  af  Cellulose  i  Majsblade  og  -Slængler,  Thimotégræs,  Rajgræs  og 
Kløver  og  viser,  at  Brommeloden  giver  et  betydeligt  højere  Udbylte  af  Cellulose 
end  den  ellers  i  U.  S.  almindeligt  benyttede  O.A.  C.  Metode").  Han  oplyser,  at  Grun- 
den herlil  er,  at  „Peklosen  forbliver  i  Forbindelse  med  Cellulosen"  ved 
denne  Metode,  saa  al  man  allsaa  herved  ifølge  Schweitzer  isolerer  el  af  de  i  paa- 
gældende Planler  forekommende  celluloseholdige  Molekulkomplexer,  nemlig  Pcklo- 
cellulose '). 

Naar  man  nu  nærmere  vil  gaa  ind  paa  Spørgsmaalet  om,  hvilken  Cellulosearl 
de  her  undersøgte  Planler  giver  ved  Brombehandlingen,  er  der  visse  Forhold,  der 
maa  fremdrages.  Foreløbigt  kan  vi  for  Kortheds  Skyld  kalde  den  fremstillede 
Celluloseart  for  Bromcellulose  i  Lighed  med  Sulfilcellulose  o.  1. 

Kemisk  ren  Cellulose  n  C,.  Hio  O,  bestaar  af  44,4.5  »/o  C,  6,l7"/ü  H,  49,38  "/o  O, 
og  giver  ikke  Furfurol  ved  Destillation  med  Saltsyre.  Den  kan  opløses  i  kone. 
Svovlsyre  uden  Sønderdeling  og  giver,  som  nævnt,  ved  Fortynding  og  Kogning 
Dextrose  i  den  til  Kulstofindholdet  svarende  Mængde.  Bromcellulose  har,  som  det 
skal  vises,  et  noget  ringere  Kulstofindhold,  giver  ret  meget  Furfurol  ved  Destillation 
med  Saltsyre  og  kan  ganske  vist  opløses  i  kone.  Svovlsyre  omtrent  uden  at  farves 
før  efter  længere  Tids  Henstand,  men  giver  efler  Hydrolyse  kun  omtrent  '/;i  af  den 
til  Kulstofindholdet  svarende  Dextrose,  (eller  andre  Sukkerarier  beregnet  som  Dex- 
trose efter  Reduklionsevnen).     Bromcellulose   er  allsaa  ikke  ren  Cellulose. 

Man  maa  derefter  formode,  at  Bromcellulose  enten  er  Lignocel  lulose, 
Pektocellulose,  Oxycellulose  (et  kunstigt  frembragt  Iltningsprodukt)  eller 
maaske  en  Blanding  af  to  eller  tre  af  disse  Stoffer. 

For  Lignocellulose  menes  i  Almindelighed,  at  man  i  dens  Forhold  overfor 
Reagenserne  Floroglucinsaltsyre  og  en  svag  svovlsur  Opløsning  af  Anilinsulfat  har 
sikre  Kendetegn.  Bromcellulose  viser  ingen  Reaktion  umiddelbart  ved  at  behandles 
med  disse  Reagenser.  Først  efter  længere  Tids  Henstand  bliver  Floroglucinsaltsyre 
noget  gulfarvet,  og  Opløsningen  af  Anilinsulfat  farves  saagodl  som  ikke  selv  efter 
tolv  Timers  Henstand  med  Bromcellulose. 


1)  Cross  &  Bevan;  S.  220. 

•')  „Official  and  provisional  methods  of  analysis",  „Association  of  official  agricultural  chemistry", 
U.  S.  Dep.  of  agricultur.  Bureau  of  chemistry,  Bull.  107.  Ed.  by  H  W.  Wiley  Wash.  191)8  S.  56.  Me- 
toden bestaar  i  E.\traktion  med  Alkohol,  Æter  og  skiftevis  Kogning  med  Svovlsyre  og  Natronlud. 

»)  Schweitzer:  Journ.  of  the  American  ehem.  soc.  Vol.  XXVI  S.  251-262.  Angaaende  nærmere 
Undersøgelse  af  Pektocellulose  henviser  S.  til  en  tidligere  Afh.  i  Ann.  Hep.  of  the  Missouri  Agr. 
E-xpt.  Stat.  1898,     Denne  Afh.  har  ikke  været  tilgængelig. 

U.  K.  D.  Vidensk.  SelsU.  Skr.,  7.  Kække,  naturvidciisk.  o^  mathcni.  Al'd,  X.  4. 
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Bromcellulose  kan  derfor  i  hvert  Fald  kun  indeholde  meget  lidt 
Lignocellulose. 

Oxyccllulose  af  noget  forskellig  Beskaffenhed  kan,  som  bekendt,  fremstilles 
af  Cellulose  eller  celluloseholdigt  Stof  ved  Behandling  med  helst  varme  kraftige 
Iltningsmidler  saasom  Salpetersyre  og  Kaliumklorat,  stærke  Opløsninger  af  Kalium- 
permanganat, intensiv  Klorering  eller  Bromering  m.  m.').  Bromcellulose  bliver 
ogsaa  fremstillet  ved  Hjælp  af  Iltningsmidler  om  end  paa  langt  lemfældigere  Maade, 
men  det  var  dog  paa  Forhaand  ikke  udelukket,  ja  vel  endog  sandsynlig,  at  Brom- 
cellulosen maatte  indeholde  Oxycellulose.  I  flere  Henseender  har  Bromcellulose 
Beaktioner  tilfælles  med  Oxycellulose,  men  adskiller  sig  dog  fra  dette  Stof  i  saa 
væsentlige  Forhold,  at  det  maa  anses  for  udelukket,  at  Bromcellulose  og  Oxycellu- 
lose er  samme  Stof.  Oxycellulose  giver  ved  Kogning  med  Fehling's  Væske  Beduk- 
tion  og  ved  Destillation  med  Saltsyre  Furfurol.  Den  farver  ved  Kogning  med  for- 
tyndet Natronopløsning  Væsken  karakteristisk  skinnende  guldgul  og  kan  i  Kulden 
uden  at  farves  helt  opløses  i  kone.  Natronopløsning.  Opløsningen  udskiller  ved 
Kogning  en  Del  af  den  opløste  Cellulose.  Bromcellulose  forholder  sig  paa  samme 
Maade  overfor  Fehling's  Væske,  men  de  kvantitative  Forhold  er  anderledes  med 
Hensyn  til  de  udvundne  Furfurolmængder,  og  ligeledes  er  Kulstofprocenten  i  Brom- 
cellulose højere  end  i  Oxycellulose,  som  det  fremgaar  af  det  følgende.  Yderligere 
er  Bromcellulosen  saagodt  som  uopløselig  i  Natron  og  farves  ikke  ved  Kogning 
med  fortyndet  Natron.  Ved  langvarig  Kogning  med  kone.  Natron  (25  "/o)  dekompo- 
neres Stoflet  noget  under  Opløsning  af  brunfarvede  HumusstofTer. 

Der  foreligger  ikke  faa  Analyser  af  Præparater  af  Oxycellulose,  men  kun  for- 
holdsvis faa  af  disse  kan  gøre  Fordring  paa  at  have  været  rene  ensartede  Produkter. 
Et  af  de  reneste  var  utvivlsomt  den  af  Faber  &  Tullens  af  Bomuld  ved  kraftig 
Iltning  fremstillede  Oxycellulose-).  De  angiver  at  beregnet  for  det  tørre  askefri 
Stof  vindes  der  ved  Destillation  med  Saltsyre  I,.*")— 1,8  "/»  Furfurol.  Ved  Elementær- 
analyse finder  de  Sammensætningen  i  to  Forsøg  at  være 

„  ^   42,2a  »/o     u  ^  6,15  "(o     f^  ^  51,56  "lo 
^  ~   42,01  «lo  6,10  »lo  51,89  010 

Og    beregner    deraf   en    Formel    C^  Hjo  O5  +  C,.  Hi„  O,,    (eller   et   Multiplum)    med 
42,3.5  »/o  c.  5,88  0/0  H,  51,78  »/o  O. 

Nastukoff  har  fremstillet  Oxycellulose  af  Filtrerpapir  ved  grundig  Iltning 
med  Kaliumpermanganat  og  fandt  i  to  Forsøg ') 

p  _   43,12  »lo       „  _  6,20  »/o 

^        42,26  "lo  6,11  »lo 


')  c.  G.  Schwalbe:  Chemie  d.  Cellulose.  S.  2'Jl  o.  flg. 
■-')  Faber  &  Tollens:  Ber  d.  D.  chem.  Ges.  32  (1899J  S.  2.592. 

')  Nastukoff  Ber.  d.  D.  chem.  Ges.  33  (19Ü0)  .S.  2237-2243.    Ved  svagere  Iltning  faar  N.  derimod 
Produkter  med  43,13— 43,78  "lo  C.  som  er  Blandinger  af  upaavirket  Cellulose  og  O.\ycellulose. 
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Pektocellulose  har  efter  Schweitzer')  en  Sammensætning,  der  kan  ud- 
trykkes ved  Formlen  Cjj  H- ,  O37  med  43,c.4  "iv  C,  6,34  "/"  H,  50,02  "/o  O,  altsaa  ret 
afvigende  fra  Oxycellulose,  som  den  iøvrigt  ogsaa  skiller  sig  fra  ved  med  Saltsyre  at 
give  langt  mere  Furfurol.  Af  Italiensk  Rajgræs  Hø  fremstilledes  paa  nedenangivne 
Maade  med  Brommetoden  en  Bromcellulose,  som  indeholdt  2,40  "/o  Aske,  men  iøv- 
rigt i  alle  sine  Forhold  var  et  ensartet  rent  Produkt. 

Beregnet  paa  det  tørre  askefri  Stof  fandt  cand.  polyt.  Frk.  Joh.  Wille  føl- 
gende Sammensætning: 


a)  0,1007  grm  askefri  Broraeellulose  gav: 

0,1637    ~    C  Og    =   43,%  "lu   C 
0,0545  —   Ha  Ö  =      6,04  "lo  H 


b)    0,1046  grm  askefri  Bromcellulose 

0,1679    —    CO2    =   43,78" I (.   C 
0,0588  —  H2  6  =     6,18  »lo  H. 


I  Middeltal  altsaa  43,87  ",0  C,  6,11  "o  H,  50,02  »/o  O. 

Denne  Bromcellulose  giver  ved  Destillation  med  Saltsyre  7, in  "'0  Furfurol  og 
kan  saa  godt  som  fuldstændigt  opløses  i  Kobherilteammoniak  (efterlader  kun  0,-'>l  "/o 
uopløst).  Reaktionerne  overfor  Floroglucinsallsyre,  Anilinsulfat  og  Natron,  samt 
den  kemiske  Sammensætning  og  Furfurolmængden,  der  vindes  ved  Destillation  med 
Saltsyre,  viser,  al  Bromcellulose  ikke  er  identisk  med  Oxycellulose, 
men  at  den  temmelig  nøje  stemmer  overens  med  Schweitzers  Pektocellulose, 
der  er  fremstillet  paa  lignende  Maade  af  nærstaaende  Planter. 

En  anden  Bromcellulose  fremstillet  af  Hundegræs  Halm  blev  ogsaa  undersøgt. 
Den  indeholder  kun  0,5  "/»  Aske,  men  to  Opløsningsforsøg  i  Kobherilteammoniak  efter- 
lod henholdsvis  4,16  "/■  og  4,03  "/o  i  Middeltal  4,10  "/o  uopløst.  Cellulosen  indeholder 
tillige  0,11  "/»  Kvælstof  utvivlsomt  henhørende  til  det  uopløste  Stof,  som  S.  König 
&  F.  MuRDFiELD  har  givet  Navnet  Kutin^),  der  er  kulstofrigere  end  Cellulose.  Den 
kvantitative  Analyse  af  Bromcellulosen,  som  ogsaa  blev  udført  af  Frk.  Joh.  Wille, 
synes  ogsaa  at  tyde  herpaa.     Som  Middeltal  af  to  Analyser  blev  fundet 

44,21  »/o  C,  6,01 0/0  H,  49,57  <'/o  O  (0,11  »/o  N). 

Denne  Bromcellulose  gav  i  to  Forsøg  8,62  "lu  og  8,44  "'0  Furfurol.  Hvad  Sam- 
mensætning den  rene  Bromcellulose  her  vil  have,  naar  Kutinet  fradrages,  lader  sig 
ikke  beregne  med  Nøjagtighed,  men  den  vil  næppe  afvige  meget  fra  den  foregaaende. 

Anm.  Kiitin  anjiives  at  in<lehol(le  c.  GS'loC,  10"l,i  H,  22"loO.  Benyttes  disse  Tal  og  an- 
tages et  Indhold  al'  4,o  "lu  Ivutin  (uden  Hensyn  til  Ivvælstoffet)  faas  en  Sammensætning  af  den 
kutinfrl  Cellulose  som  nedenfor  anført: 

C  =43,3  »lo 

H  =   5,9  "lo 

O  =  50,8  "(o 

altsaa  meget  nær  ved  den  rene  l^ektocelhiloses  Sammensætning.    Men   Kutinets  Sammensæt- 
ning er  ikke  sikkert  fastslaaet. 


')  Schweitzer  anf.  Std 

-)  J.  König:  „Die  Untersuchung  landwirtschaftlich  und  gewerblich  wichtiger  StolTe".  3te  Aufl.  Berlin 
19U6.  S.   1057. 
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Brom  eel  lulose  saaledes  som  den  her  foreligger  er  derfor  utvivlsomt  Pekto- 
cellulose  med  el  lille  Indhold  af  Kutin,  et  hulhold,  som  lader  sig  heslemme  ved 
at  hehandle  Pektocelliilosen  med  Kohherilteammoniak,  som  det  senere  skal  vises. 
I  denne  Henseende  stemmer  det  udvundne  Stof  ogsaa  med  Schweitzers  Peklo- 
cellulose,  som  ved  Oplosning  i  samme  Reagens  efterlod  i  Middeltal  3,28  "/n"). 

Hvorvidt  den  her  fremstillede  Pektocellulose  er  ganske  identisk  med  Pekto- 
cellulose  af  Hør,  som  Cross  &  Bevan  anser  for  den  egentlige  Type  paa  dette 
Stof-),  har  der  ikke  været  Lejlighed  til  at  afgøre.  Udover  den  kvantitative  Sammen- 
sætning og  den  Omstændighed,  at  den  ikke  opløses  i  Natron,  og  at  der  fremkommer 
temmelig  meget  Furfurol  ved  Sallsyredestillation,  er  der  ikke  mange  karakteristiske 
særlige  Kendetegn  for  Pektocellulose.  Hvad  Sammensætningen  angaar,  maa  det 
endda  hemærkes,  al  Buncke  &  Wolffenstein-')  ved  svagere  Iltning  af  Fillrerpapir 
med  Brintoverilte  har  fremstillet  el  Produkt,  som  de  kalder  H  yd  ra  1  cel  1  ulose 
(for  at  hetone  Aldehyd  Karakteren)  som  angives  nærmest  at  have  Formlen 
eCßHioO,  4-  H,  O,  hvad  der  svarer  til  43,04  "/o  C,  6,2(;  "/o  H,  50,10"«  O,  altsaa 
praktisk  talt  ganske  Sammensætning  som  Pektocellulose.  1  grni  Hydralcellulose 
angives  al  kunne  reducere  15  cm^  Fehling's  Væske,  hvad  der  svarer  til  0,132  grm 
Cu,  saa  al  Kohherlallel  (se  del  efterfølgende)  er  omtrent  del  samme  for  Hydral- 
cellulose som  for  Pektocellulose.  Men  Hydralcellulosen  giver,  saavidt  det  fremgaar 
af  den  foreliggende  ufuldstændige  Litteratur,  ikke  Furfurol  med  Saltsyre,  men 
hydrolyseres. 

Der  er  endnu  el  Forhold,  som  bør  fremhæves  til  Gunst  for  Brommetodens 
Anvendelse  ved  Celluiosebestemmelser  i  agrikullurkemisk  Øjemed.  Det  er  lykkedes 
Forf.  ved  samme  Fremgangsmaade,  som  blev  benyttet  ved  de  her  omtalte  Foder- 
planler, baade  af  Ko-  og  Hestegødning  i  store  Mængder  al  isolere  et  Slof,  der  af 
Kogødning  er  ganske  snehvidt,  af  Hestegødning  hvidt  med  gullig  Tone,  et  Stof,  der 
saavidt  Undersøgelserne  rækker,  er  fuldkommen  identisk  med  Pektocellulosen 
fremstillet  af  Foderplanterne.  Pektocellulosen  fremstillet  af  Kogødning  er  et  ganske 
ensartet,  paa  naturlig  Vis  ved  Dyrenes  Tygning  m.  m.  finmalet  Stof,  medens  det  af 
Hestegødning  ikke  er  nær  saa  vel  bearbejdet  og  ensartet.  Man  kunde  i  dette  Stof 
endnu  skelne  Ledknuderne,  ganske  vist  i  bleget  og  sønderknust  Tilstand. 

Man  tør  maaske  heraf  slutte,  at  Pektocellulosen  er  ufordøjelig  for  de  anførte 
Husdyr,  men  en  nærmere  Undersøgelse  af  disse  Forhold  har  ligget  uden  for  dette 
Arbejdes  Plan.  Del  vil  være  af  ikke  ringe  Betydning,  hvis  del  viser  sig,  at  man 
kan  benytte  Brommeloden  til  at  bestemme  Pectocellulosen  baade  i  Foderplanter  og 
i  Dyrenes  Gødning. 

Brom  metoden  ved  Bestemmelse  af  Cellulose  er  beskrevet  paa  ikke 
væsentlig    forskellig    Maade    dels    i     H.    MCller's    originale    Angivelse  ')    dels   hos 


')  Schweitzer  anf.  Std. 

-)  Cross  &  Bevan  anf.  Std.  S.  218.     Hos  Hor  er  „the  fibre  proper  a  pectocellulose". 

ä)  Buncke  &  Wolffenstein:  ,Ueber  Cellulo.se".     Ber.  d.  D.  chem.  Ges.  32  II  (1899)    S,  2493  o.  lig. 

■*)  Gengivet  efter  M.  Kenker's  anførte  Afhandling  S.  50. 
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Schwalbe')    m.  fl.  Sid.     Den    blev    efter    forskellige   foreløbige   Forsøg   udført    paa 
følgende  Maade: 

En  afvejet  Mængde  af  det  malede  lufttørre  Stof  overhældes  i  el  rummeligt 
Pulverglas  med  indsleben  Prop  med  Bromvand.  Der  indtræder  straks  en  Reaktion, 
hvorved  Bromet  absorberes  og  Stotfel  i  kendelig  Grad  affarves.  Under  jævnlig  Til- 
ning  af  lidl  slærkt  Bromvand  omrystes  Massen  og  henslaar  til  næste  Dag.  Om 
fornødent  tilsættes  mere  Bromvand,  og  naar  Reaktionen  i  Reglen  efter  et  elier 
halvandet  Døgns  Forløb  er  tilendebragt,  bringes  Massen,  der  indeholder  Brom  i 
Overskud,  paa  Filter  og  udvaskes  først  med  koldt,  derefter  meget  grundigt  med 
varmt  Vand-).  Dernæst  overhældes  med  fortyndet  Ammoniakvand  (5  "/"  holdigl), 
og  den  nu  sortebrune  Masse  udvaskes  med  varmt  Vand.  Herved  er  den  blevet 
næslen  helt  affarvet.  Har  Brombehandlingen  første  Gang  været  tilstrækkelig,  vil 
en  fornyet  Behandling  af  en  udlaget  Prøve  og  bagefter  stedfunden  Ammoniak- 
behandling ikke  i  væsentlig  Grad  frembringe  nogen  mørk  Farve.  Den  efter  Ammo- 
niakbehandlingen og  paafølgende  Udvaskning  paa  Filtret  værende  Masse  overhældes 
med  2";ii  holdig  Opløsning  af  Kaliumpermanganat  og  udvaskes  grundigt.  Derefter 
opløses  de  udskille  Manganilter  i  fortyndet  Saltsyre  (2  "/o)  under  Tilsætning  af 
Svovlsyrlingvand.  Massen  vaskes  Svovlsyrefri  og  sprøjtes  med  Vinaand  over  paa 
et  tørret  og  vejet  Filter,  udvaskes  grundigt  lilsidst  med  absolut  Alkohol  og  tørres 
ved  100"  og  vejes.  Tørringen  tager  paafaldende  lang  Tid  (2  Døgn),  saa  al  del  kunde 
synes,  at  der  var  dannet  en  Forbindelse  af  Vinaand  og  Cellulose,  der  først  spaltes 
ved  langvarig  Opvarmning^).  Af  den  tørrede  og  vejede  Cellulose  udtages  en  aliquot 
Del  til  Askebestemmelse  Cellulosen  brænder  let  bort  ved  først  at  ophedes  meget 
langsomt  over  Flammespreder.  Til  Cellulosebeslemmelserne  blev  benyttet  20,(io  grm 
lufttørt  finmalet  Stof.  I  nedenstaaende  Tabel  27  er  angivet  Indholdet  af  a  ske  fri 
Pektocellulose  beregnet  for  Tørstoffet. 


>)  C.  G.  Schwalbe:  anf.  Std.  S.  617. 

«)  Det  kan  sikkert  være  bekvemt  at  anvende  det  fra  Fedtextraktionen  i  Soxlcths  Apparat  til- 
oversblevne Stof,  hvis  det  kan  faas  ud  af  Filtrerpatronerne  uden  Tab.  Efter  et  enkelt  Forsøg  ser  det 
ud  som  man  i  saa  Fald  helt  kan  undvære  IJrombehandlingen.  20,oo  grm  lufttørt,  malet  Rajgræs  Hø 
blev  extraheret  og  udvasket  med  kogende  Vinaand,  saa  at  alt  Fedt,  Voks,  Klorofyl  og  Sukker  gik  i  Op- 
løsning. Bundfaldet  paa  Filtret  blev  behandlet  med  2  "li,  Ammoniakvand  og  gav  et  meget  mørkt  farvet 
Filtrat  medens  Bundfaldet  blev  meget  lysere.  Efter  fuldstændig  Udvaskning  med  kogende  Vand,  blev 
det  bleget  med  K  Mn  O^  og  S  Og  ligesom  Bromcellulosen  og  vasket  med  Vinaand,  suget  tørt  paa  et  vejet 
Filter  med  Æter  og  tørret  ved  100°.  20,oogrni  lufttørt  Ho  med  92,i3i°lo  Tørstof  gav  5,8915  grm  Cellulose 
med  l,(îO  "lo  Aske  altsaa  5,797  grm  askefri  Cellulose  =  31,29  »lo  af  Tørstof.  Ved  Brommetoden  er  der, 
som  det  fremgaar  af  Tab.  27,  fundet  i  to  Forsøg  31,4c''/o— 31,S3''lo  askefri  Bromcellulose,  altsaa  praktisk 
talt  det  samme  Tal,  der  fandtes  ved  ovenomtalte  Fremgangsmaade.  Dette  Forsøg  blev  forst  udført,  efter 
at  hele  den  øvrige  Undersøgelse  var  sluttet,  fremtidige  Undersøgelser  niaa  derfor  vise,  om  denne  Over- 
ensstemmelse i  Resultaterne  er  tilfældig,  eller  grunder  sig  paa,  at  det  er  samme  Stof  i  samme  Mængde, 
der  isoleres  ved  de  to  Behandlingsmaader. 

ä)  Flere  Steder  i  Celluloselitteraturen  vil  man  finde  noteret  Iagttagelser,  der  væsentlig  gaar  ud 
paa  samme  Forhold,  men  nærmere  Undersøgelser  heraf  foreligger  ikke  saa  vidt  vides. 
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Tabel  27. 
Indholdet  afPcktoccUulose  i  Græsarterne'). 

,,  ,  ,       ,,   ,  Middeltal 

l'ektocellulose 

31,6.5 

31  ,.57 

38,72 
42,67 
35,4.5 

47,38 

37,0« 
37,;i7  =) 
3G,(;8 
40,13 

For  Draphavre,  Agerhejie  og  F2ng.svingel  er  der,  som  man  vil  se,  ret  betydelig 
Forskel  i  Pektocelluloseindholdct  af  Hø  og  Halm  medens  Italiensk  Rajgræs  og 
Hundegræs  indebolder  de  samme  Mængder  i  Hø  og  Halm  af  samme  Plante. 

Bestemmmelse  af  Kobber  tal  i  Pektocellulose.  Til  nærmere  Karak- 
terisering af  de  forskellige  Cellulosearter  bar  C.  G.  Schwalbe  indført  Bestemmelsen 
af  det  saakaldte  Kobberta  1').  En  afvejet  Mængde  Stof  koges  i  en  vis  Tid  med 
en  afmaalt  Mængde  af  Fehling's  Væske  under  Tilsætning  af  en  afpasset  Mængde 
Vand.  Der  foregaar  herved  efter  Cellulosens  BeskatTenhed  en  svagere  eller  stærkere 
Reduktion,  og  Cellulosen  farves  højrød  af  udskilt  Cuprooxyd.  Den  kobberilteholdige 
Cellulose  frafillreres  og  udvaskes,  og  i  Bundfaldet  kan  Kobbermængden  bestemmes 
efter  en  af  de  gængse  Metoder.  Ved  af  det  vundne  Resultat  at  beregne  hvormeget 
Kobber,  der  svarer  til  100  grm  askefri  Cellulose,  faas  Kobber  lallet,  i  hvilket  der 
dog  maa  udføres  forskellige  Korrektioner. 

Ved  at  behandles  paa  ovennævnte  Maade  viste  alle  de  fremstillede  Præparater 
af  Pektocellulose  ret  stærk  Reduktionsevne.  Men  Mængden  af  reduceret  Kobber- 
ilte  er  i  høj  Grad  afhængig  af  Tiden,  som  følgende  Forsøg  kan  vise. 


"/ 

.1  :if  Torstiit 

A, 

Italiensk  Rajgræs 

Hø 

31,46 

— 

— 

31,83 

A. 

— 

Halm 

31,611 

— 

— 

31,51 

Bl 

Draphavre  Hø 

38,30 

—             — 

39,04 

Ba 

-            Halm 

42,88 

—               — 

42,45 

C, 

Agerhejre  Ho 

35,a3 

—           — 

35,66 

C-, 

—           Halm 

47,37 
47,38 

Dl 

Hundegræs  Hø 

37,67 

—             — 

36,50 

Da 

—             Halm 

37,38 

—                — 

37,46 

El 

Engsvingel  Hø 

36,44 

—            — 

36,92 

E^ 

-             Halm 

39,95 

—                - 

40,31 

')  Egentlig  Pektocellulose  -)-   Kutin,  som  det  senere  skal  vises. 

-)  Ved  Benyttelse  af  100,»  grm  Stof  blev  fundet  i  to  Forsøg  36,94  "lo  og  38,45  "In  askefri  Pektocellu- 
lose, men  saa  store  Portioner  lader  sig  ikke  let  behandle  med  kvantitativ  Nøjagtighed.  Middeltallet 
bliver  37,70  "lo. 

')  C.  G.  ScHW.\LBii:   „Chemie  d.  Cellulose"  S.  025, 
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Ren  hvid  Pektocellulose  af  Hundegræs  Halm  (Do)  blev  afvejet  i  Portioner  fra 
'U — '/s   Gram    og   kogl   i   en   snæverhalset    Kolbe   med   50  cm'   Fehling's   Væske    og 

100  cm»  Vand.  /^C,', ',>4 

Beregnet  for  l,üou  grm  askefri  Pektocellulose  blev  udfældet:  x  C^^   ''     ^ 

10  Min.  Kogning  =  (),0ir)3  grm  Cu 

20      —  —  =   0,0971  — 

30      —  —  =  0,11G2  — 

60      —  —  =  0,1232  - 

En  anden  Forsøgsrække  med  Pektocellulose  af  Italiensk  Rajgræs  Hø  (A,)  gav 
ved  lignende  Frcmgangsmaade  følgende  Resultater  beregnet  for  1,(h)0  gram  askefri 
Pektocellulose. 

1  Times  Opvarmning  paa  Vandbad.     Henstand  afproppet  til  næste  Dag: =  0,nnns  grm  Cu 

Opvarmning  paa  Vandbad  i  en  løselig  tilproppet,  snæverbalset  Kolbe  i  3  Dogn:  =  0,33.')3       — 

Samme  Behandling  i  4  Dogn  : =  0,3.074       — 

2  Timers  stærk  Kogning  over  aabent  ßlus  i  en  Kolbe  med  Tilbagesvaling:  .  . .  =  0,40si       — 

Skønt  det  er  givet,  at  den  af  J.  Kjeldahl  paaviste  Egenreduktion  af 
Fehling's  Væske  ved  Opvarmning^)  har  haft  sin  Part  i  den  udskilte  Kobberilte- 
mængde,  fremgaar  det  dog  med  Sikkerhed,  al  Kobberiltemængden,  som  reduceres  af 
Pektocellulosen,  er  afhængig  af  Reduktionstiden,  og  af  Maaden  hvorpaa  Opvarm- 
ningen foretages.  En  kortere  Tids  Opvarmning  over  aabent  Blus  virker  kraftigere 
end  en  længere  Tids  Opvarmning  paa  Vandbad  ^). 

Bestemmelsen  af  Kobberiltet  blev  udført  ved  nøjagtig  at  afveje  nedenforangivne 
Mængde  af  Pektocellulose,  der  anbragtes  i  en  snæverhalset  Kolbe  paa  200  cm'' 
sammen  med  50  cm-^  Fehling's  Væske  og  100  cm'  Vand.  Kolben  blev  anbragt  1 
Time  i  kogende  Vandbad,  blev  tilproppet  og  henstod  til  næste  Dag,  hvorefter  Bund- 
faldet under  Sugning  frafiltreredes  paa  et  askefril  Filter.  Denne  Behandlingsmaade 
blev  foretrukket,  da  Kobberiltet  herved  blev  krystallinsk  og  let  lod  sig  filtrere,  saa 
at  man  undgik  Tilsætningen  af  Diatomékisel,  som  C.  G.  Schwalbe  anbefaler  for  at 
lette  Filtreringen ').  Bundfaldet  blev  behandlet  som  det  kobberilteholdige  Bundfald 
fra  Sukkerbeslemmelserne*).  I  den  fundne  Vægtmængde  maa  fradrages:  1)  Cellu- 
losens Askeindhold,  2)  Kobberiltemængden  som  Filtret  har  tilbageholdt  ved  Ad- 
sorption, 3)  Kobberiltemængden  som  den  anvendte  Cellulose  har  tilbageholdt 
ved  Adsorption.  Den  sidste  Korrektion  blev  bestemt  i  to  Prøver  med  følgende 
Resultater: 


')  J.  Kjeldahl:  Medd.  f.  Carlsberg  Laborat.  4de  Bd.  Kbhvn.  1895.  S.  (i  o.  ng. 

2)  Smig.  anf.  Std.  S.  25. 

')  C.  G.  ScHWAi.BE  anf.  Std. 

')  Denne  Afii.  S.  22. 
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Ej   Engsvingel  Ho. 

Pektocellulose =  0,3095  grm  heri  1,01  "lu  Aske. 

-j-  Aske  =  0,uo;ii 

Askefri  Pektocellulose =  0,306i 

Fundet  Cu  O =  0,0169 

H-  Celluloseaskc ^  0,0034 

korr.  Cu  O =  0,oi3.t 

Cu =  0,010«     1,0110  grm   askefri  Cellulose 

-^  Cu  inds.  af  Filtret =  0,ooio     tilbageholder  0,0320  grm  Cu 

Indsuget  af  Cellulosen  Cu    .  .   =  (),oo>(8 

Cj  Ag  er  h  ej  re  Halm. 

Pektocellulose =  0,2sor.  heri  0,fir,''l„  Aske. 

-^  Aske =  0,0010 

Askefri  Pektocellulose =  0,278G 

Fundet  Cu  O =  0,01!>4 

-f-  Celluloseaske =  0,ooin 

korr.  Cu  O =  0,oi35 

Cu =  0,0108     1,000  grm   askefri  Cellulose 

-4-  Cu  inds.  af  Filtret =  0,ooio     tilbageholder  0,o:!r.2  grm  Cu 

Indsuget  af  Cellulosen  Cu  . . .  =  0,009.'* 


Man  tør  herefter  antage,  at  i  Gennemsnit  tilbageholder  1,000  grm  Pektocellulose 
OjOaae  grm.  Cu. 

Følgende  Bestemmelser  blev  udført.  I  den  angivne  Kobbermængde  er  ind- 
regnet Korrektioner  for  Celluloscasken  og  for  den  af  Filtret  optagne  Kobbermængde. 


Stoffet 

A,   Italiensk  Rajgræs  Ho 
A,>  —  Halm 


Tabel  28. 

Anvendt  Mitn^ilc 

Pektocellulose 
berei^net  nskelVi 

l-'unilel  Cu 

licrcKiict  Cu  for 
],f«*i  grm  iiskefri 
Pektocellulose 

0,70111  grm 

0,0708  grm 

0,oyns  grm 

0,8193 

0,0811 

0,0990 

B,  Draphavre  Hø 
Ba           —          Halm 

0,9448 
0,569a 

0,0696 
0,0458 

0,0882 
0,0847 

C,  Agerhejre  Hø 
Cg         —        Halm 

0,4064 

0,5233 

0,0511 
0,0631 

0,1258 
0,1181 

Dl  Hundegræs  Ha 
Dg          —          Halm 

0,379,0 
0,2560 

0,0331 
0,0243 

0,0816 
0,0971 

El  Engsvingel  Hø 
E,  —  Halm 


0,8023 
0,4263 


0,0995 
0,0517 


0,1240 
0,1212 


Beregner  man  Kobbertallet  for  100  grm  askefri  Pektocellulose  med  Fradrag  af 
det  adsorptivl  bundne  Kobber,  faas  følgende  Tal: 
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Tabel   29. 
K  o  1)  b  e  r  t  a  1. 
Aj   \  6,02  Dj   \  5,10 

Aj   /   6,54  Dg  /  6,35 

Bl  \  5,1«  Ej  \  9,04 

Ba  /  5,11  Eg  /  8,76 

c[  \   9,30 

C,    /    8,45 

De  forskellige  Hø-  og  Halmprøver  af  samme  Planteart  følges  godt  sammen 
med  Hensyn  til  Kobbertallet,  som  man  jo  ikke  kan  vente  bestemt  med  nogen  sær- 
lig stor  Nøjagtighed,  da  dets  Størrelse,  som  vist,  er  afhængig  af  Tiden,  hvori  Re- 
duktionen foretages  og  mulige  Forsøgsfejl  multipliceres  med  100.  Denne  Overens- 
stemmelse i  Kobbertal  mellem  Pektocelluloserne  fra  Hø-  og  Halmprøverne  af  den 
samme  Planteart  viser  utvivlsomt,  at  disse  Stoffer  er  identiske.  Derimod  synes  de 
forskellige  Kobbertal  for  Pektocelluloserne  af  de  forskellige  Plantearter  at  antyde, 
at  disse  Stoffer  vel  er  hinanden  meget  nærstaaende,  men  dog  maaske  ikke  fuld- 
kommen identiske.  Middeltallet  af  alle  10  Bestemmelser  er  7,03.  Man  mangler 
endnu  nærmere  Sammenligningspunkter  med  Pektocellulosens  Kobbertal.  C.  G. 
Schwalbe  har  ganske  vist  udført  en  lang  Række  Bestemmelser  af  Kobbertal  ')  i 
forskellige  Stoffer,  men  de  er  alle  afledt  af  Bomuld  eller  Filtrerpapir.  Bleget,  ud- 
kogt og  malet  reneste  Bomuldsalin  har  el  Kobbertal  af  kun  0,ui4,  medens  Oxy- 
cellulose  fremstillet  af  samme  Stof  ved  kraftig  Iltning  med  Natriumhypochlorit  har 
et  Kobbertal  =  34,9.  Nærmest  ved  Pektocellulosens  Kobbertal  staar  Kobbertallene 
af  „Hydrocellulose",  som  er  fremstillet  af  Filtrerpapir  ved  Behandling  med  3  "lo 
holdig  Svovlsyre,  eller  Hydrocelluloser  fremstillet  af  merceriseret  Bomuld  ved  lig- 
nende Behandling. 

Som  allerede  omtalt  giver  Pektocelluloserne  fremstillet  af  Græsarterne  ved 
Destillation  med  12  "o  holdig  Saltsyre  ikke  ubetydelige  Mængder  Furfurol,  som  i 
Destillatet  kan  fældes  med  Floroglucin.  Deraf  kan  ved  Krøber's  Tabeller  beregnes 
den  tilsvarende  Mængde  P'urfurol  og  Pentosan,  men  som  det  vil  vides,  haves 
der  dog  ingen  Sikkerhed  for,  at  den  fundne  Furfurolmængde  i  Realiteten  stammer 
fra  en  Penlosangruppe,  som  er  knyttet  til  Pektocellulosens  Molekul,  og  som  frigøres 
ved  Saltsyrebehandlingen,  eller  maaske  hidrører  fra  andre  Atomgrupper  i  Pekto- 
cellulosen,  der  kan  give  Furfurol.  Ikke  desto  mindre  maa  Furfurolmængden,  der 
faas  af  Pektocellulosen,  anses  for  et  ret  vigtigt  Karakteristikum  for  Stoffet.  De- 
stillationen med  Saltsyre  og  Fældningen  af  Floroglucidet  i  Destillatet  blev  udført 
som  ved  Pentosanbestemmelsen  i  selve  Stoffet. 

Der  blev  først  udført  følgende  foreløbige  Forsøg  for  at  se,  med  hvor  stor  ind- 
byrdes  Overensstemmelse    man   kunde  udføre  saadanne  Bestemmelser.     Hertil  blev 


')  C.  G.  Schwalbe:  Z.  f.  angew.  Chemie  XX  1907  S.  2177.  M.  Renker's  Kobbertal  i  „Ueber  Be- 
stimmungsmetoden  d.  Cellulose",  2te  Aufl.  Berlin  1910  S.  94  drejer  sig  væsentlig  kun  om  Sulfitcellulose 
behandlet  paa  forskellig  Maade  og  kan  heller  ikke  direkte  paralleliseres  med  Pektocellulosen. 

52 


D.  K.  1).  Vidciisk.  Selsk.  SUr.,  7.  R.-ekke.  naturvideiisk.  O'^  niatheni.  .\fd.  X.  4. 
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udvalgt  Pcktocelluloserne  fra  Dj,  Hundegræs  Halm.  Som  Noten  S.  38  viser,  er 
der  udført  to  Præparationer  af  Peklocellulose  fra  Hundegræs  Hø  ved  Benyttelse  af 
100  grm  Stof.  Præparation  I  gav  38,45  "/o  Pektocellulose  (beregnet  askefri),  II  gav 
36,94  f/o.     Disse  Præparationer  gav  følgende  Mængde  Floroglucid  og  Furfurol. 

Pektocellulose     Floroglucid      Furfurol      Furfurol      Middeltal 
askefri  Procent 

I    0,9006  grm         0,15G0  grm     0,os37  grm        9,2g       \     9  23"/o 

0,4713      —  0,0785      —         0,043.5      —  9,18         / 


II    0,.'ioo2  grm         0,0785  grm     0,043.'!  grm        S,02       \ 

0,3711!      —  0,05.i5      —         0,0314      —  8,44  / 


8,53  "lo 


Middeltal  af  I  — II  er  8,88  "/o  Furfurol  =  15,20  "/o  Pentosan  af  askefri  Pekto- 
cellulose. 

Der  er  altsaa  ret  god  Overensstemmelse  mellem  Duplikatbestemmelser  af 
Furfurol  i  samme  Præparat,  medens  Præparater  med  saa  store  Variationer  som 
I  og  II  i  Pektocellulosen  ogsaa  varierer  noget  i  Furfurol  mængde  eller  Pentosan- 
mængden.  Den  laveste  Pektocellulose  indeholder  mindst  Pentosan.  Yderligere  blev 
der  foretaget  en  femte  Bestemmelse  med  Benyttelse  af  den  Præparation  af  20  grm 
Hundegræs  Halm,  der,  som  Tab.  27  viser,  gav  37,46  "lo  Pektocellulose  (Præparat   III). 

III  1,0591  grm  askefri  Pektocellulose  gav  0,1065  grm  Floroglucid  =  8,90  "/o 
Furfurol  =  15,25  "/o  Pentosan  i  god  Overensstemmelse  med  Middeltallet  af  Præpa- 
raterne I — II.  Det  blev  derfor  anset  for  mindre  nødvendigt  helt  al  gennemføre 
Duplikatbestemmelser  ved  alle  Destillationerne,  da  Arbejdet  derved  forøges  i  saa 
høj  Grad.     Resultaterne  af  de  enkelte  Bestemmelser  er  anført  i  Tab.  30. 

Tabel  30. 

Furfurol  og  Pentosan  i  Pektocellulose 


Stoffets  Art 


Al  Italiensk  Rajgræs  Ho 


Halm 


rtuvciuu 
Pektocellulose 

Kf 

urogluci 

id 

Furfurol 

Procent  a 

f  Pektocellulose 

beregnet  askefri 

Gram 

Gram 

Furfurol 

Pentosan 

1,9700 

0,2677 

0,1411 

7,16 

12,39 

1,6484 

0,2363 

0,1248 

7,57 

13,10 

B,  Draphavre  Hø 
B2           —           Haliu 

1,0447 

1,0249 

0,2235 
0,2380 

0,118C 
0,1201 

11,35 
12,30 

19,37 
20,97 

Cj  Agerhejre  Hø 
Cj          —         Halm 

1,0209 

1,2754 

0,1465 
0,2503 

0,0788 
0,1324 

7,71') 
10,38  ••') 

13,19 
17,70 

Dl  Hundegræs  Hø 
Da           —          Halm 

0,8749 
1,0579 

0,1330 
0,1765 

0,0717 
0,0913 

8,20') 
8,90 

14,02 
15,25 

Ej  Engsvingel  Hø 
E,  —  Halm 


1,0577 

0,13,50 

0,0728 

6,88^) 

11,75 

1,4271 

0,2730 

0,1442 

10,10 

17,21 

')  Et  andet  stærkere  bleget  Præparat  gav  i  to  Bestemmelser  6,69  "/r.  og  6,60  "/o  Furfurol. 

ä)  Et  andet  mindre  rent  Præparat  gav  11,61  "/n  Furfurol. 

')  Det  samme  Præparat  gav  ved  fornyet  Analyse  8,10  "l„  Furfurol. 

<)  Et  andet  Præparat  gav  7,io"/u  Furfurol. 


Ai 

31,65 

A3 

31,57 

B, 

38,72 

B, 

42,67 

t^. 

35,45 

C„ 

47,38 

d'i 

37,08 

D, 

37,37 

E, 

36,08 

E, 

40,18 

43  405 

I  Agerhejre  og  Engsvingel  er  Furfurolmængden  2 — 3  "/o  slørre  i  Pektocellulo- 
serne,  der  stammer  fra  Halmen,  end  i  de  der  stammer  fra  Høet,  og  DitTerentsen 
mellem  de  af  Furfurolmængderne  beregnede  Pentosanmængder  bliver  derfor  4  — 6  "/o. 
De  andre  8  Prøver  har  derimod  praktisk  talt  givet  samme  Furfurol mængde  for  de 
fra  samme  Planteart  stammende  Pektocelluloser. 

I  nedenstaaende  Tab.  31  er  sammenstillet  Mængden  af  Pektocellulose  i  Tor- 
stoffet i  Overensstemmelse  med  Tab.  27  og  Procentindholdet  af  Furfurol,  der  er 
udvundet  ved  Saltsyredestillafionen  af  disse  Pektocelluloser. 

Tabel  31. 

Pektocellulose  askefri  Furfurol 

Procent  af  Torstof  Procent  af  Pektocellulose 

7,16 

7,57 
11,35 
12,30 

7,71 
10,38 

8,20 

8,90 

6,88 

10,10 

Skønt  det  endnu  næppe  er  muligt  at  danne  sig  noget  nærmere  Billede  af 
Pektocellulosens  Sammensætning  i  de  enkelte  Tilfælde,  og  skønt  man  ikke  ved  no- 
get om  de  furfurolgivende  Atomgruppers  Natur  i  Pektocellulosen,  synes  det  dog 
med  Sikkerhed  at  fremgaa  af  Tabel  31,  at  de  Prøver,  der  indeholder 
mest  Pektocellulose  i  Tørstoffet,  ogsaa  i  disse  Pektocelluloser  inde- 
holder mest  furfurolgivende  Stof. 

Yderligere  fremgaar  det  af  Tab.  31,  at  for  de  Plantearters  Ved- 
kommende (Draphavre  og  Engsvingel),  hvor  Mængden  af  Pektocellu- 
lose i  Tørstoffet  tiltager  med  Planternes  Alder,  beror  denne  Tiltagen 
fo r  en  væsentlig  Del  paa,  at  Mængden  af  furfurolgivendeAto mg r up pper 
tiltager,  medens  for  de  Planters  Vedkommende  (Italiensk  Rajgræs, 
Agerhejre  og  Hundegræs),  hvor  der  ikke  sker  nogen  væsentlig  Til- 
vækst i  Pektocellu  losemængden  med  Alderen,  forandres  Pektocellu- 
lose mes  Sammensætning,  hvad  de  furfurolgivende  Atom  grupper 
angaar,  heller  ikke  med  Alderen. 

At  der  i  ingen  af  de  omhandlede  fem  Græsarter  med  Alderen  sker  nogen 
væsentlig  Forandring  i  Pektocelluloserne  med  Hensyn  til  de  aldehydagtige  Atom- 
grupper,  der  foraarsager  Reduktion  ved  Behandling  med  Fehling's  Væske,  fremgaar 
allerede  af  Tab.  29. 

For  at  prøve  paa,  om  man  dog  ikke  til  en  vis  Grad  kunde  erfare  noget  om, 
hvilke  Omsætninger  der  foregaar  i  Pektocelluloserne  ved  Destillation  med  Saltsyre 
under  Furfuroldannelsen,  blev  Remanenserne   i  Kolberne  efter  Destillationen  for  at 
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kunne  filtreres  forlyndel  noget  med  Vand  og  fillrerel  gennem  el  løst  Filter.  Her- 
ved faas  et  Bundfald  paa  Filtret  og  et  Filtrat.  Bundfaldet  beslaar  af  uopløst  Cellu- 
lose, der  dog  er  temmelig  stærkt  brunfarvet  og  noget  slimet,  antageligt  af  Pektin- 
stoffer,  og  Filtratet,  der  er  sukkerholdigt,  er  ligeledes  noget  brunfarvet  og  slimet. 
Cellulosen  paa  F'iltrct  blev  renset  ved  lîehandling  med  2  "/o  Ammoniakvand, 
bleget  med  en  tynd  Opløsning  af  Kaliumpermanganat  og  derefter  udvasket  med 
Vand,  Svovlsyrlingvand,  Vand,  Vinaand  og  suget  tørt  paa  et  vejet  Filter  og  tørret 
ved  100°.  Efter  Vejning  forbrændes  det  hele  eller  en  aliquot  Del  til  Askebesleni- 
melse.  Denne  Cellulose  er  snehvid  med  et  ganske  ringe  Askeindhold  og  sj'nes  efter 
de  faa  derover  foretagne  Forsøg  at  mangle  Redu  k  t  ionsevne  overfor  Fe  ti- 
ling's Væske.  Filtratet  fra  Kolbeindholdet  blev  neutraliseret  med  tilsat  fast 
Natriumkarbonat  og  kogt  30  Minutter  over  aabent  Blus  med  Fehling's  Væske  i 
Overskud.  Cuprooxydel  blev  frafiltreret  paa  et  dobbelt  Filter,  glødet  og  vejet  som 
Cu  O,  som  tidligere  omtalt  under  Sukker.  Sukkeret  blev  beregnet  som  Dextrose  af 
den  fundne  Kobbermængde  med  Fradrag  af  den  Mængde,  P^iltrene  erfaringsmæssigt 
tilbageholder  fra  Fehling's  Væske.  I  nogle  Tilfælde  blev  der  fundet  en  vis  Regel- 
mæssighed herved,  som  det  vil  fi'emgaa  af  nedenstaaende  Resultater. 

Tabel  32. 

Procent  af  anvendt  Pektocclliilose. 

„     ,     ,,   ,  T->     •  Restccllulose 

Kestcellu  ose      Dextrose       ,    „     , 

+  Dextrose 

Bl  40,54  25,52  66,00 

Cj  42,23  23,86  66,09 

E,  43,73  22,l!5  66,38 

Eb  52,73  12,57  65,30 

Undersøgelserne  viser  yderligere,  at  Mængden  af  det  opstaaede  Sukker  og  den 
tiloversblevne  Cellulose  til  en  vis  Grad  er  omvendt  proportionale  og  afhængige  af 
Kogningstiden,  som  det  var  at  vente,  men  at  der  dog  lides  et  Tab  i  Stofmængde 
(Cellulose  -\-  Dextrose),  jo  længere  Kogningstiden  er. 

Tabel  33. 

Procenter  af  anvendt  Pek toccllulose. 

,,.,,,  rv     1  Kestcellulose 

Uestcellulose      Dextrose        ,     „     . 

-L   Dextrose 

B„  kogt  til  Furfurolet  er  afdestilleret 47,iii  17,7G  65,4ii 

kogt  yderligere  c.   1  Time 37,3«  23,32  60,:is 

Ej  kogt  til  Furfurolet  er  afdestilleret 43,73  22,65  66,38 

kogt  yderligere  c.  1  Time 38,i4  26,66  64,so 

C,   kogt  til  Furfurolet  er  afdestilleret 42,a3  23,86  66,oa 

kogt  c.  3  Timer  ') 21,58  15,58  37,16 


')  Ved  denne  langvarige  Behandling  forkulles  Cellulosen  st;erkt  og  der  overdcstillerer  Myresyre  og 
Eddikesyre  ved  den  stærke  Saltsyres  destruerende  Virkning. 
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Da  det  ikke  er  givet,  at  Tiden  for  Furfurolets  Overdeslillering  staar  i  noget 
Forhold  til  Tiden  for  Peklocellulosens  Sønderdeling  ved  Saltsyrebehandlingen,  lader 
der  sig  næppe  beregne  nogen  nærmere  Omsætningsproces  af  ovenstaaende. 

Overfor  kone.  Svovlsyre  forholder  Pektocellulosen  sig  noget  forskelligt  efter 
Maaden  hvorpaa  Stofferne  bringes  til  at  reagere  paa  hinanden.  Ved  yderst  forsigtigt 
i  ganske  sniaa  Portioner  at  indbringe  0,iiu  grm  (beregnet  askefri)  skarpltørret  Pekto- 
cellulose  af  Aj  Italiensk  Rajgræs  Hø  i  c.  25  cm-'  stærkt  afkølet  kone.  Svovlsyre 
opløses  Cellulosen  næsten  uden  at  Væsken  farves.  Efter  Henstand  til  næste  Dag 
fortyndedes  Opløsningen  med  250  cm'  Vand  og  kogtes  '/:;  Time  over  aabent  Blus, 
neutraliseredes  med  fasl  Natriumkarbonat  og  blev  kogt  med  Fehling's  Væske. 
Herved  udfældedes  Kobberilte  =  0,122-5  grm  Cu  (efter  Korrektion  for  Filterets  Ad- 
sorption) svarende  til  0,05.')3  grm  Dextrose  ==  48,70  "/o  Dextrose.  Ved  et  nyt  F"orsøg 
blev  lufttør  Pektocellulose  af  samme  Art  iO,250-5  grm  beregnet  tør  og  askefri)  over- 
hældt paa  en  Gang  i  et  lille  Bægerglas  med  c.  30  cm-'  kone.  Svovlsyre  af  almindelig 
Stuetemperatur.  Stoffet  opløstes  delvis,  men  blev  stærkt  brunsort  farvet  og  var 
helt  sort  næste  Dag.  Ved  Fortynding  udskiltes  en  Mængde  forkullet  Stof,  saa  at 
Undersøgelsen  ikke  blev  fort  videre.  Ganske  snehvid  lufttør  Pektocellulose  af  D., 
Hundegræs  Halm  blev  i  Smaaportioner  bragt  ned  i  en  Flaske  med  kone.  Svovlsyre 
og  omrystet  for  hver  Tilsætning;  0,e229  grm  (beregnet  askefri  og  tør)  opløstes 
herved  i  30  cm'  kone.  Svovlsyre,  men  Opløsningen  var  ved  Henstand  til  næste 
Dag  blevet  brunfarvet.  Efter  Fortynding,  Kogning  og  Neutralisering  blev  med 
Fehling's  Væske  udfældet  Kobberilte  svarende  til  0,189,5  grm  Dextrose  =  30,4  °lu. 
I  denne  Henseende  forholder  Pektocellulose  sig  altsaa  anderledes  end  ren  Cellulose 
og  Lignocellulose.  Ren  Cellulose  (af  Bomuld),  der  opløses  i  kone.  Syovlsyre, 
giver  den  til  Kulstofindholdet  svarende  Mængde  Dextrose.  Lignocellulose  for- 
kulles derimod  omtrent  straks  af  kone.  Svovlsyre,  medens  som  anført  Pekto- 
cellulose synes  ved  yderst  forsigtig  Behandling  at  kunne  opløses  i  Svovlsyre 
uden  Forkulning,  men  giver  kun  en  Brøkdel  af  den  til  Kulslofmængden  svarende 
Dextrose. 

Bestemmelsen  af  Pektocellulose  i  Kloverarterne  blev  udført  paa  samme  Maade 
som  i  Græsarterne.  For  Kløverhalmen  er  der  ingen  Vanskelighed;  der  faas  her  en 
snehvid  let  udvaskelig  Cellulose,  medens  Kløverhøet  er  tilbøjeligt  til  at  give  en  lidt 
slimet  underliden  noget  graalig  Cellulose.  Medens  Askeindholdet  i  Cellulosen  fra 
Kløverhalnien  ikke  var  større  end  i  Cellulosen  fra  Græsarternes  Halm  0,.5 — l,o'^Tv, 
var  Askeindholdet  i  Cellulosen  af  Sildig  Rødklover  Hø  4,37  "/o — 4,-58  "/o,  i  Cellulosen 
af  Kællingetand  Ho  2,49—2,290/0  og  i  Gul  Rundbælg  Hø  2,96  "/o— 2,8-5  "/o. 

Resultaterne  af  Analyserne,  der  blev  udført  ved  at  benytte  20,0(i  lufttort  Stof, 
var  følgende: 


if  Torslof 

iiuac 

Middeltal 

23,57 

23,87 

23,72 

43,53 
43,53 

43,53 

25,w 

25,5G 

25,73 

43,7(1 
44,:is 

44,04 

27,30 

26,84 

27,07 

48,46 

49,30 

48,86 

408  .  46 

Tabel  3  4. 

Indholdet  af  l'cktocellulosc  i   Klo  ve  rarter  ne. 
AskefVi  Pektocellulose 

Fj  Sildig  Rødkløver  Ho 

F.^  —  Halm 

G^  Kællingetand  Hø 

Gg  —  Halm 

H,  Gul  Rundbælg  Hø 

Hg  —  Halm 

Der  er  i  Kløverarterne  en  stærkt  udpræget  Forskel  mellem  Mængderne  af 
Pektocellulose  i  Hø  og  Halm  af  de  samme  Planter.  Ved  Modningen  stiger  Mængden 
af  Pektocellulose  til  nær  henimod  det  dobbelte  af  hvad  der  findes  i  den  grønne  Plante. 

P.  Schweitzer  har  ved  Benyttelsen  af  samme  Metode,  som  her  er  anvendt, 
for  Rødkløver  af  amerikansk  Avl  fundet') 

Pektocellulose  Pektocellulose 

","  af  del  luftturre  Stof  ";«  beregne!  af  Torstof 
Redclover  in  bloom -J                  28,17  30,64 

—  seed   ripe-')  39,10  42,88 

Schweitzer's  Rødkløver  i  Blomst  har  sandsynligvis  været  paa  et  lidt  mere 
fremskredet  Voksestadium  end  Fj  i  Tab.  34,  medens  hans  modne  Rødkløver  og  F^ 
viser  god  Overensstemmelse. 

I  Pektocellulose  fra  Kløverarterne  blev  der  kun  foretaget  nogle  faa  Bestem- 
melser af  Kobbertallet  som  imidlertid  var  af  samme  Størrelser  som  i  Pektocellulo- 
sen  fra  Græsserne  (6 — 9).  Derimod  blev  Bestemmelsen  af  Furfurol  gennemført  for 
alle  Prøver  med  følgende  Resultater. 


T 

abel  3  5. 

Anvendt 
Pektocellulose 

Fundet 
FlurogUicid 

l'lirl'uiül 

Furfurol 

Pentosan 

Gram 

Gram 

Gram 

«k 

'7(1 

Pi   .Sildig  Rødkløver  Hø 

1,0687 

0,1330 

0,0717 

6,71 

11,48 

F„                 —               Halm         l,os20 

0,1174 

0,0636 

5,88 

10,07 

—                  — 

0,9847 

0,1000 

0,0.546 

5,55 

9,50 

Gj   Kællingetand  Hø 

1,5017 

0,3410 

0,1203 

8,61 

14,67 

G,^             -           Halm 

1,0465 

0,1750 

0,0935 

8,93 

15,27 

Hj  Gul  Hundbælg  Hø 

2,5502 

0,4470 

0,3312 

9,18 

15,65 

H,                               Halm 

1,3587 

0,2270 

0,1204 

8,86 

15,11 

')  p.  Schweitzer  anf.  Std. 

ä)  Stoffet  indeholder  8,03  "lo  Vand. 

3)  —  8,95  "l„       — 
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Resultaterne  af  Bestemmelserne  af  Furfurol  i  Pektocelluloserne  fra  Kællingetand 
og  Gul  Rundbælg  er  praktisk  lait  fuldkommen  overensstemmende,  medens  Furfurol- 
bestemmelserne  i  Kløverhø  og  Kloverlialm  er  lidt  lavere.  Pektocellulosen  i  disse 
Præparater  synes  at  være  blevet  bleget  noget  stærkere  end  i  de  andre  og  indeholder  kun 
0,07  "/o  Kvælstof,  medens  Kvælstofindholdet  i  Pektocelluloserne  fra  Kællingetand  og 
Gul  Rundbælg  er  0,10— 0,15  "/o,  og  lader  sig  ikke  fjerne  ved  den  foretagne  Behandling. 

Sammenlignende  Undersøgelser  mellem  Pentosanmængden  i 
Pektocellulosen    og    Pentosanmængden    i    selve    Høe]t    og    Halmen. 

Pentosanmængderne,  der  er  angivet  i  Tab.  30  og  Tab.  35,  indgaar  som  Parter 
i  Pentosanbestemmelserne  i  selve  Høet  og  Halmen,  der  er  angivet  i  Tab.  25  og 
Tab.  26.  Det  vil  derfor  være  ønskeligt  at  anstille  en  Sammenligning  mellem  de 
fundne  Værdier  for  at  udrede,  hvormeget  af  den  samlede  Pentosanmængde  der 
hører  til  Pektocellulosen,  og,  hvormeget  der  er  selvstændigt  Stof.  Det  er  sandsynligt, 
at  dette  er  til  Stede  som  virkelige  Pentosaner,  Ar  ab  an  eller  maaske  nærmere 
Xylan,  medens  det  er  sandsynligt,  at  den  Mængde,  der  er  angivet  som  Pentosan 
knyttet  til  Pektocellulosen,  ikke  er  egentlig  Pentosan,  men  en  furfurolgivende  Atom- 
gruppe indbygget  i  Pektocellulosens  Molekul.  Der  synes  at  aabne  sig  Veje  til  at  skelne 
mellem  de  egentlige  Pentosaner  og  de  furfurolgivende  Atomgrupper  af  anden  Art  gen- 
nem den  af  Brauns  foreslaaede  Fremgangsmaade'),  men  der  er  hidtil  ikke  udfort  nogen 
saadan  Undersøgelse,  saa  at  man  er  nødt  til  at  beregne  de  furfurolgivende  Atomgrup- 
per under  et  som  Furfurol  eller  Pentosan.  I  nedenstaaende  Tab.  36  er  anført  Procen- 
terne af  Pektocellulose  i  Tørstoffet,  Procenterne  af  beregnet  Pentosan  i  Peklocellulose 
og  af  disse  to  Kolonner  beregnet  den  3die,  der  angiver  Pentosan  i  Pektocellulose  be- 
regnet som  Procent  af  Tørstoffet.  I  4de  Kolonne  er  angivet  Totalmængden  af  Pentosan 
som  Procent  af  Tørstof  i  Overensstemmelse  med  Tab.  25—26,  og  endelig  er  i  5te 
Kolonne  angivet  Mængden  af  fri  Pentosaner  i  Tørstoffet,  hvilken  Mængde  faas  ved 
at  subtrahere  3die  Kolonne  fra  4de  Kolonne. 


Tabel 

36 

stoffets  Art 

Peklocellulose 
«lu  af  Torslof 

Pentosan 

"h,  af 
Pektocellulose 

Pentosan  fra 
Peklocellulose 
beregnet  som 

"lo  af  Torstof 

Totalmii-nsden 
af  Pentosan 
"/,i  af  Torslof 

I'Yil  Pentosan  i 
"/ti  af  Torslof 

A,   Italiensk  Rajgræs 

Hø 

.31,05 

12,3!) 

3,92 

19,89 

15,97 

Aa                  - 

Hal 

m         31,57 

13,10 

4,14 

17,54 

13,40 

Bj  Draphavre  Hø 

38,72 

19,37 

7,50 

21,39 

i:i,S9 

B.^           —          Halm 

42,07 

20,97 

8,U4 

22,02 

13,08 

C;  Agerhejre  Hø 

35,45 

13,13 

4,67 

18,99 

14,3-i 

Cg          —         Halm 

47,38 

17,70 

8,38 

20,88 

12,50 

Dj  Hundegræs  Ha 

37,u.s 

13,85 

5,13 

20,37 

15,-2i 

D„           -           Halm 

37,37 

15,35 

5,fi9 

15,81 

10,15 

El  Engsvingel  Hø 

36,G8 

11,75 

4,30 

20,77 

16,47 

Ea           —          Halm 

40,13 

17,21 

6,;)0 

20,55 

13,65 

')  Smig.  Citatet  S.  28. 
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Mængden  af  frit  Pentosan  er  i  et  enkelt  Tilfælde,  Draphavre,  lige  stort  i  Hø 
og  Halm,  men  i  alle  de  andre  Tilfælde  2— 3  "/o  større  i  Høet  end  i  Halmen  af 
samme  Plante. 

For  Kløverarterne  stiller  Forholdet  sig  væsentlig  anderledes  end  for  Græsserne. 
Pentosanmængderne  er  i  det  hele  taget  betydelig  mindre  end  i  Græsserne,  saaledes 
som  del  vil  fremgaa  ved  at  sammenligne  Tab.  36  med  nedenstaaende  Tabel.  Der 
er  i  alle  Tilfælde  mere  frit  Pentosan  i  Halmen  end  i  Høet  af  samme  Plante. 


Tabel 

37 

Stoffets  Art 

Pektocellulose 
"/i.  :iI'  Torstof 

I^entosan 

"/.i  af 

I'elttocellulosc 

l^eiitosan  Ira 
t'eUtocellulnse 
))cicj»nel  som 

"Al  af  Torstof 

Totalmii-ng 
af  I*eiitos; 
"/o  af  Tors 

fleu 

[in 

lof 

l'rit  IVnlosan 

";.i  af  Torslof 

F, 

Sildig  Rødkløver  Hø 

23,72 

11,48 

2,72 

8,C1 

5,80 

F. 

—                 Halm 

43,i3 

10,07 

4,G4 

12,51 

7,87 

«1 

Kællingetand  Ho 

25,73 

14,G7 

3,78 

10,85 

7,07 

G. 

-           Halm 

44,ni 

15,27 

6,73 

16,49 

9,7(1 

H. 

Gul  Rundbælg  Ho 

27,07 

15,C5 

4,24 

11,28 

7,0 1 

H, 

-              Halm 

48,80 

15,11 

7,38 

16,21 

8,8« 

Ku  tin  bestemmelse  i  Pektocellulose.  Ved  Anvendelsen  af  Schweizer's 
Reagens,  Kobberilteammoniak  i  kone.  Oplosning,  opløses  selve  Pcklocellulosen  let 
og  fuldstændigt,  men  saaledes  som  den  er  fremstillet  paa  tidligere  beskreven  Maade 
af  Hø  og  Halm  efterlades  altid  en  i  Reglen  lille  Rest  af  et  Stof  af  en  fra  Pekto- 
cellulosen  meget  afvigende  Beskaffenhed.  Stoffet  fik  Navne  som  Cytine,  Cutine  m.  fl., 
og  er  paavist  og  tildels  undersøgt  af  forskellige  Celluloseforskere  som  Fremy, 
FlOckiger,  Wessenburgh  m.  fl.,  men  det  er  egentlig  først  J.König  og  F.  Murdfield, 
der  har  givet  nærmere  Anvisning  til  kvantitativ  Bestemmelse  af  Stoffet-)  og  givet 
det  Navnet  Kutin,  som  det  nu  almindeligvis  gaar  under.  Skønt  man  ser  kvanti- 
tative Bestemmelser  af  Kutinmængden  i  forskellige  Plantearter  og  Plantedele  anført 
ikke  saa  faa  Steder  i  agrikulturkemiske  Undersøgelser,  da  Stoffet  har  frembudt  sig 
som  Opløsningsrest  under  de  ofte  foretagne  Forsøg  paa  at  rense  Cellulose  af  den 
ene  eller  anden  Herkomst  og  Fremstillingsmaade  ved  Opløsning  i  Schweizer's 
Reagens,  kendes  der  dog  ikke  synderlig  meget  til  Kutinets  nærmere  Natur,  og  man 
har  egentlig  intet  Bevis  for,  at  der  er  nogen  Forbindelse  mellem  Planternes  Culi- 
cula  og  Kutinet,  saaledes  som  det  bliver  tilbage  ved  Behandlingen  af  Cellulosen 
med  Kobberilteammoniak.  En  botanisk-anatomisk  Undersøgelse  af  Kutin  er  saavidt 
vides  aldrig  foretaget.  Stoffet  maa  vistnok  i  kemisk  Henseende  siges  at  staa  tem- 
melig nær  ved  Kork  og  indeholder  ligesom  dette  voksagtigt  Stof  og  fede  Syrer,  saa 
at  det  tildels  kan  forsæbes  ved  Behandling  med  Alkali.    Den  eneste  nærmere  kemiske 


»)  Cross  &  Bevan;  „Cellulose"  S.  228. 

^)  J.   König:    „Die   Untersuchung  landwirtschafllicli    und   gewerblich   wichtiger    StofTc".     Htc  Aufl. 
Berlin  1906  S.  Whl. 
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Undersøgelse  af  Kulin,  som  kendes,  er  udført  i  1906  af  .1.  König').  Den  er  ikke 
større,  end  den  kan  citeres  in  extenso,  og  den  lyder  saaledes: 

»Den  anderen  Bestandteil  der  Rohfaser,  der  weder  durch  Wasserstoffsuperoxyd 
und  Ammoniak  oxydierbar  ist  noch  durch  Kupferoxydammoniak  gelöst  wird,  haben 
wir  für  sich  in  etwas  grösseren  Mengen  zu  gewinnen  gesucht,  um  seine  Ein- 
genschaften  und  seine  Elementarzusammensetzung  direkt  ermitteln  zu  können;  die 
Elementarzusamraensetzung  schwankte  bei  Gras-  und  Kleeheu,  Erbsenstroh,  Roggen- 
und  Weizenkleie  zwischen  68—70  "/o  Kohlenstoff  und  10—12  "lu  Wasserstoff  Die 
Schwankungen  sind  auch  bei  dem  isolierten  Körper  durch  seinen  hohen  Aschen- 
gehalt bedingt,  der  durchweg  bis  30  "m  beträgt.  Die  Asche  besteht  aus  fast  reiner 
Kieselsäure,  die  sich  nur  durch  Zerstören  mit  Flusssäure  von  dem  eigentlichen 
Kutin  trennen  lässt.  Das  eigentliche  Kutin  lässt  sich  durch  20  "/o-ige  Kalilauge  bis 
auf  einen  kleinen  Rest  verseifen,  aus  der  Seite  durch  Äther  in  geringen  Mengen 
ein  durch  seinen  Geruch  an  Koniferin  erinnernder  Körper  gewinnen,  während 
nach  dem  Ansäuern  der  Seifenlösung  durch  Äther  eine  Säure  ausgezogen  werden 
kann,  die  von  wachsähnlicher  Beschaffenheit  ist,  bei  10°  fest  wird  und  stark  nach 
VaniUin  riecht.  Das  Kutin  der  Rohfaser  ist  daher  gleich  dem  „cytine"  Fremy's 
als  ein  ester-(wachs)-  ähnlicher  Körper  aufzufassen,  der  aber  von  dem  Suberin 
verschieden  ist". 

Det  er  derfor  ikke  sandsynligt,  at  Kutin,  saaledes  som  det  tilbagebliver  ved 
ovennævnte  Behandling,  i  kemisk  Henseende  er  noget  enkelt  Stof,  men  derimod  en 
Blanding  af  flere.  Kutinbestemmelser  har  derfor  næppe  nogen  selvstændig  Værdi, 
da  man  knap  nok  hverken  botanisk  eller  kemisk  ved,  hvad  det  er,  man  fraskiller 
ved  Kutinbestemmelsen,  men  den  maa  dog  siges  at  have  Betydning  som  Middel 
til  at  skille  Cellulosen  af  med  en  Urenhed. 

Med  denne  Betragtning  for  Øje,  kunde  det  maaske  synes  fra  et  kemisk  Syns- 
punkt al  ligge  nærmere  at  bestemme  den  rene  Cellulose,  der  er  opløst  i  Schweizer's 
Reagens,  end  at  bestemme  Urenhederne,  der  bliver  tilbage.  Der  er  ogsaa  udført 
mange  Forsøg  paa  at  gaa  denne  Vej  ved  Cellulosebestemmelsen,  men  de  maa  alle 
uden  Undtagelse  siges  at  være  mislykkede.  J.  König  angiver  ganske  vist,  at  man 
af  Kobberilteammoniakoplosningen  kvantitativt  kan  udfælde  med  80  "/o-holdig  Al- 
kohol den  opløste  Cellulose,  men  meddeler  samtidig  i  en  Anmærkning,  at  det  ikke 
er  ren  Cellulose,  der  udfældes,  da  den  indeholder  mere  Kulstof  end  denne  paa 
Grund  af  et  Indhold  af  „Methyl-Methoxyl-  eller  Acetylgrupper"  '-).  Buncke  &  Wolf- 
FENSTEiN  har  allerede  1899  vist,  at  der  af  Cellulose  ved  Behandling  med  Schwei- 
zer's Reagens  og  Udfældning  af  det  opløste  med  Syre  opstaar  Acidcellulose,  der 
ved  Udvaskning  og  Torring  under  Afgivelse  af  Vand  gaar  over  til  en  Lak  ton 
(C3jHj(,03j  med  andre  kemiske  og  helt  andre  fysiske  Egenskaber  end  Cellulose "j. 


')  J.  König:  „Bestimmung  der  Cellulose  des  Lignins    und    Ivutins  in  der  Rolifaser".     Zeitschrift  f. 
Untersuchung  d.  Nahrungs-  und  Genussmittel.     12.  IJd.  1906.  S.  391. 

'')  J.  König:  «Die  Untersuchung  landw.  &  gewerbl.  Stff."  S.  1057. 

3)  G.  Buncke  &  R.  Wolffenstein:  B.  d.  D.  eh.  G.  32  II  (1899)  S.  2493  o.  Hg. 

D.  K.  D.  Viilensk.  SelsU.  Skr..  7.  R.-ckke,  n.ilmvidensk.  ng  mülhem.  Alil.  X.  4.  Ô3 
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I  Overensstemmelse  hermed  viste  Pektocellulose  følgende  Forhold:  0,7647  grm 
Pektocelliilose  (beregnet  askefri)  af  Hundegræs  Halm  rystes  i  2  Timer  i  Ryste- 
maskine  med  200  cm'  kone.  Kobberilteammoniak,  filtreres  gennem  Asbest  i 
Goochdigel  og  udvaskes  med  Ammoniak  og  kogende  Vand.  Der  tilbagebliver  efter 
Tørring  0,03i8  grm  uopløst  =  4,i(i  "m  af  Pektocellulose.  Opløsningen  gøres  svagt 
sur  med  fortyndet  Svovlsyre  og  udskiller  et  hvidt,  fnugget  amorft  Bundfald,  der 
filtreres  fra  paa  et  vejet  Filter,  udvaskes  med  Vand,  Vinaand,  Æter,  suges  tørt  og 
tørres  ved  100°.  Det  danner  nu  amorfe  hornagtige  Klumper,  som  beskrevet 
af  BuNCKE  &  WoLFFENSTEiN.  Vægten  udgjorde  0,62(',0  grm  med  kun  0,0004  grm 
Aske  (Kiselsyre).  Den  askefri  Lakton  er  altsaa  0,0250  grm  =  81,8  "/o  af  den  anvendte 
Pektocellulose. 

Ved  Tilberedning  af  Schweizer's  Reagens  har  Max  Renker  angivet  en  meget 
praktisk  Metode'),  som  bestaar  i  at  fordele  Kobberdrejespaaner  i  to  større  Pulver- 
glas med  indsleben  Prop  og  overhælde  Kobberet  i  det  ene  Glas  med  højst  koncen- 
treret Ammoniakvand.  Ved  at  hælde  Opløsningen  skiftevis  fra  det  ene  Glas  til  det 
andet,  kan  man,  medens  der  ved  Luftens  Indvirkning  foregaar  en  kraftig  Iltning  af 
Kobberet  i  det  tømte  Glas,  i  Løbet  af  nogle  Timer  tilberede  en  meget  stærk  Op- 
løsning af  Kobberilteammoniak,  der  kun  behøver  at  filtreres  gennem  Asbest  eller 
Glasuld  for  at  være  færdig  til  Brug.  Herved  undgaar  man  næsten  helt  det  Tab  af 
Ammoniak,  som  i  betydelig  Grad  finder  Sted  ved  den  af  Cross  &  Bevan  anbefalede 
af  C.  R.  A.  Wright  benyttede  Metode,  som  bestaar  i  at  suge  Luft  gennem  Ammoniak- 
vand, der  dækker  Ruller  af  tynde  Kobberblade.  2)  løvrigt  beror  hverken  Renker's 
eller  V^right's  „Metoder"  paa  noget  nyt  af  dem  iagttaget  Forhold.  Allerede  Péligot 
anbefalede  1858  at  fremstille  Kobberilteammoniak  ved  at  ryste  Kobber  med  Am- 
moniakvand og  Luft.")  At  Kobber  angribes  af  Ammoniak,  har  iøvrigt  været  kendt 
fra  ældgammel  Tid.  Det  vil  ogsaa  her  være  Stedet  at  gøre  opmæsksom  paa  en 
anden  kuriøs,  men  temmelig  udbredt  Fejltagelse.  Flere  Steder  i  den  nyere  Cellulose- 
litteratur ser  man  anført  som  originale  Iagttagelser  af  paagældende  Forskere  det 
ret  interessante  Forhold,  at  Kobberilteammoniak,  der  indeholder  Cellulose  i 
Opløsning,  ved  at  henstaa  i  Luften  kommer  til  at  indeholde  Nitrit.  Dette  blev 
ganske  bekræftet  ved  Forf.'s  Undersøgelser.  En  filtreret  Opløsning  af  Cellulose  i 
Kobberilteammoniak,  der  havde  henstaaet  4  Døgn  i  el  Bægerglas  dækket  med  en 
Glasplade,  gav  ved  at  blive  gjort  svagt  sur  med  Svovlsyre  en  meget  stærk  Udvikling 
af  „røde  Dampe"  af  Kvælstofoverilte.  Adskillige  Steder  ser  man  anført,  at  denne 
Nitrildannelse  skyldes  Cellulosens  Tilstedeværelse  i  Opløsningen,  hvad  der  jo  ogsaa 
for  saa  vidt  maa  siges  at  være  en  nærliggende  Slutning.  Cross  &  Bevan  anfører 
saaledes,  at  Prudhomme')  i  1891  er  den  første,  der   har  gjort  denne  Iagttagelse,   og 


')  Max  Renkeb:  anf.  Std.  S.  23. 

2)  Cross  &  Bevan:  anf.  Std.  S.  10. 

3)  Péligot:  Compt.  rendu.  47  1858,  S.  344. 

')  Prudhomme:  „.Journal  of  the  society   of  dyers   and   colourists".    1891   S   148.  Anfoit  efter  Cross 
&  Bevan  S.  11. 
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nyere  Forfatlere  anfører  den  samme  Iagttagelse,  endog  som  noget  de  selv  har 
Prioriteten  paa.  At  Cellulosen  skulde  have  nogen  Indflydelse  paa  Iltningen  af 
Kobberiltearamoniak  er  dog  paa  Forhaand  aldeles  usandsynligt,  da  den,  som  det 
vil  vides,  indvirker  stærkt  reducerende  paa  Fehlings's  Væske.  Iltningen  maa  nødvendigvis 
være  en  Proces  som  foregaar  uden  Cellulosens  Medhjælp,  vel  endog  til  Trods  for 
Cellulosens  reducerende  Indvirkning.  Ved  nærmere  Undersøgelse  fremgik  det  ogsaa 
tydeligt  nok,  at  det  er  Kobberilteammoniaken,  der  med  Kobberilte  som  Katalysator 
ilter  sig,  uden  at  Cellulosen  spiller  nogen  Rolle.  Nitritdannelsen  i  Kobberilte- 
ammoniak  uden  Cellulose  er  ikke  nogen  ny  Opdagelse,  men  en  gammelkendt  Sag. 
Malagutti  &  Sarzeau  har  allerede  1818  paavist,  at  der  opstaar  Nitrit  ved  Indvirk- 
ning af  Ammoniak  paa  Kobberilte  under  Luftens  Adgang,  og  Schönbein  har  i 
1856  paavist  det  samme  Forhold,  naar  Ammoniak  og  Luft  indvirker  paa  Kobber, 
og  senere  er  Forholdet  ogsaa  studeret  af  andre'). 

Ved  at  udføre  Opløsningsforsøg  med  Pektocellulose  og  Kobberilteammoniak 
blev  der  fundet  følgende  Forhold,  som  angivet  i  Tab.  38.  Her  er  tillige  i  4de 
Kolonne  angivet  Mængden  af  Kutin  i  Hø-  og  Halinlorstofiet  fundet  ved  at  benytte 
3die  Kolonne  i  Tab.  38,  Tab.  27  og  Tab.  34. 


Tab 

el  38. 

Kutinbesteramelse  i  Pektocellu 

lose  fra  Gr 

æs- 

og  Kløve rart 

erne. 

Stoffets  Art 

Anvendt 

Pektocellulose 

Askefri 

Gram 

Fundet  Mængde 
Kutin 

Gram 

Kutin 

Procent  af 
Pektocellulose 

Kutin 

I^rocenl  af  Hø- 
eller  llalmtDrstoffet 

Al  Italiensk  Rajgræs  Ho 

l,isii; 

0,0000 

0,51 

0,16 

A 2                 —                 liai  m 

0,11103 

0,0055 

0,86 

0,27 

Bj  Draphavre   Hø 

0,3282 

0,0055 

1,68 

0,65 

B2         —            Halm 

0,3705 

0,0080 

2,16 

0,92 

C,   Agerhejre  Ha 

0,3572 

0,0042 

1,18 

0,42 

(".„          —         Halm 

0,4043 

0,0085 

2,18 

1,03 

0,   Hundegræs  Hø 

0,2SW 

0,0105 

3,66 

],35 

D2          —            Halm 

/  0,7r.47 
1  0,ll(IS5 

0,0318 
0,0245 

4,16 
4,03 

1 
/ 

1,53 

E,   Engsvingel  Ho 

0,3G25 

0,0085 

2,34 

0,86 

bg           -           Halm 

0,4585 

0,0108 

2,36 

0,95 

Fj  Sildig  Rødkløver  Hø 

0,3448 

0,0120 

3,48 

6,91 

Fg               —                 Halm 

0,2198 

0,0080 

3,64 

1,54         ' 

g[   Kællingctand  Ho 

0,2303 

0,0140 

6,08 

1,5G 

G,3             —             Halm 

0,2103 

0,0115 

5,47 

2,40 

Hl  Gul  Rundbælg  Hø 

0,3877 

0,0145 

3,71 

1,01 

H,              —              Halm 

0,3026 

0,0100 

3,00 

1,46 

4de  Kolonne  i  Tab.  38  viser,    at  i  alle  Planterne,   hvad    enten   det   er  Græsser 


')  Sragl.  Gmelin-Kraut:   Handbuch  der  Anorg.  Chemie  (jte  Autl.  III   1875  S.  652. 

—  —  -  —  7de  Aun.  V  (1)  iyU9  S.   792. 
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eller  Kloveraiter,  sliger  Kulinmængden  med  Planlernes  AUler,  hvad  der,  hvis  Kulin 
er  en  Dannelse  svarende  lil  Kork,  var  at  vente. 

Endelig  kan  der  ved  at  benytte  4de  Kolonne  i  Tab.  38,  der  angiver  Mængden  at 
Kutin  i  TorstolTel,  og  de  i  Tab.  27  og  Tab.  M  angivne  Procentmængder  af  Pekio- 
cellulose  i  Tørstoffet  naas  til  følgende  Tal  i  Tab.  39,  der  angiver  Procentmængderne 
af  kulinfril  og  askefril  Pektocellulose  i  Tørstof. 


Tabel  39. 
Kutinfri  Pektocellulose.     Procent  af  Torstof 


Kløverarter 

31,.1'j  »lo 

Fj  Sildig  Rødklaver  Ho 

22,81  o/o 

31,30 

Fa                 —                  Halm 

41,9!) 

38,07 

G;   Kællingetand  Hø 

24,17 

41,75 

C,            —              Halm 

41,01 

35,os 

H,  Gul  Rundbælg  Hø 

2G,0G 

4(;,35 

II.,              —              Halm 

47,40 

.)y,7:i 

35,84 

35,82 

39,18 

Græsarter 
A I  Italiensk  Rajgræs  Hø 
A.,  —  Halm 

15  j   Draphavrc  Ho 
B„  —  Halm 

Cj  A  gerhej  re  Ho 
C,_,  —         Halm 

D,   Hundegræs  Hø 
Do  —  Halm 

K,   Engsvingel  Hø 
Eg  —  Halm 

De  ved  Tabellerne  27  og  34  anførte  Bemærkninger  om  Pektocelluloscprocenterne 
i  Tørstoffet  gælder  i  forslæMket  Grad  om  den  kutinfri  Pektocellulose  i  Tab.  39,  saa 
al  det  vil  være  unødvendigt  at  gentage  dem  her. 

Forsøg  paa  Bestemmelse  af  Cellulose  ved  Glycerin-Svovlsyre 
Metoden. 

En  Metode,  der  nærmest  gaar  ud  paa  ved  Hydrolyse  at  befri  Cellulosen 
for  alle  andre  Kulhydrater  og  tillige  ved  Opliedning  med  et  Opløsningsmiddel  at 
fna  andre  indblandede  Stoffer  (Æggehvidesloffer  og  Fedt  ni.  m.)  bortskaffet,  er  den 
af  J.  König  angivne  Glycerin-Svovlsyre  Metode').  Metoden  vinder  stedse 
større  Tilslutning  ved  agrikullurkeiniske  Undersøgelser,  men  giver  i  den  oprindelige 
Form  ganske  vist  ikke  noget  helt  pentosanfril  Produkt,  selv  om  Mængden  er  bragt 
stærkt  ned.  E.  Kroker  har  saaledes  i  König-Cellulose  af  Enghø  kun  fundet 
0,45  —  0,6!»  "/o  Pentosan,  medens  de  samme  Slotler,  naar  Cellulosen  blev  fremstillet 
efter  Weende  Metoden,  gav  over  4  "o  Pentosan").  Som  Max  Renker,  der  har  prø- 
vet Metoden  ved  Cellulose  af  forskellig  Oprindelse,  ogsaa  angiver,  er  König-Cellulose, 
saaledes  som  den  umiddelbart  fremkommer  efter  Ophedning  med  Glycerin-Svovlsyre, 
selv  naar  Sulfitcellulose  danner  Udgangspunktet,  brunlig  farvet').  König  har  derfor 
ogsaa  fuldstiendiggjort  Meloden  ved  at  benytte  en  Blegning  med  Ammoniakvand  og 
Brintoverilte,  hvorved  tillige  de  ligninagtige  Stoffer,  som  Konig-Cellulosen  maatle 


')  .1.  König:  Ztschr.  f.  Unters,  d.  Nahrungs  und  Genussmittcl  1.  8  il8il8). 

—  Die  Unters,  landw.  und  gewerbl.  wicht.  Stff.  3tc  Aufl.  19(l(i.   S.  24'J. 

^)  Jahresb.  f.  Agriculturchemie  1901  S.  146. 
ä)  Max  Renker:  anf.  Std.  S.  36. 


53  415 

indeholde,  fjernes').  Ved  al  ophede  i  en  Kolhe  med  lilbagegaaende  Svaleapparat  en 
afvejet  Mængde  af  StolTel  med  Glycerin-Svovlsyre  efter  Königs  Angivelse-)  i  en  Time 
til  133°  (Temperaturen  stiger  ikke  højere  i  Luftbad),  og  efler  Fortynding  med  varmt 
Vand  og  Udvaskning  tilsidst  med  Vinaand  og  Æter,  faas  af  de  her  omhandlede  Hø- 
og  Halmprøver  et  mørkt  farvet  Produkt.  Ved  Behandling  med  Ammoniakvand, 
der  bliver  stærkt  farvet,  og  paafølgende  Blegning  med  Kaliumpermanganat  og 
Svovlsyrling,  som  beskrevet  ved  Blegning  af  Pektocellulosen,  faas  derimod  et  ret 
smukt  hvidt  Produkt,  som  blev  udvasket  tilsidst  med  Vinaand  og  Æter  og  tørret 
ved  100".  I  en  aliquot  Del  blev  der  derefter  foretaget  Askebestemmelse.  For 
Græsarterne  er  der  1,6—2,0"/"  Forskel  i  Vægten  af  den  brune  Raacellulose  (beregnet 
askefri)  og  den  blegede  rene  König-Cellulose  (beregnet  askefri),  men  for  Kløver- 
arterne er  F^orskellen  meget  større,  op  til  6  "o.  Den  blegede  König-Cellulose  synes 
at  være  fuldstændig  kvælstoffri  og  giver  ikke  paaviselige  Mængder  af  Furfurol, 
naar  0,-5  —  1,0  grm  destilleres  med  Saltsyre.  Derimod  er  den  ikke  askefri,  men 
indeholder  Askemængder  af  ganske  samme  Størrelsesforhold  som  Pektocelluloserne, 
saaledes  som  omtalt  S.  45. 

Til  Analyserne  blev  benyttet  5,oo  grm.  lufttori  Stof,  der  blev  ophedet  med  c. 
350  cm^  Glycerin-Svovlsyre  i  1  Time  og  behandlet  videre  som  ovenfor  beskrevet. 
Inden  Temperaluren  er  steget  til  133°,  ved  hvilken  den  holder  sig  konstant,  er  Ho- 
proverne, i  Særdeleshed  Kløverhoet,  meget  tilbøjeligt  til  al  skumme,  saa  at  Ophed- 
ningen maa  foretages  forsigtigt  under  jævnlig  Omrystning  uden  Svaleapparat,  til 
Temperaturen  er  steget  saaledes,  at  Vandet  i  Prøverne  tildels  er  bortdestilleret.  I 
flere  Tilfælde  blev  der  til  Kontrol  forelaget  Duplikatbcslemmelser  (med  mindre 
Stofmængder);  de  afveg  kun  i  et  enkelt  nedenfor  angivet  Tilfælde  over  0,4  "/n  fra  de 
anførte  Tal. 

Ved  Benyttelsen  af  5,oo  grm  lufttørt  Stof'')  blev  fundet  følgende  Forhold  : 


Ta 

bel 

40. 

Cellulose  ved  Glycerin 

-  S  V  o  V 1  s  y  1 

•emetoden. 

Askefri 

i^rocent  af 

Cellulose 

Tørstof 

Græsarterne. 

Gram 

Al 

Italiensk  Rajgræs 

Ho 

1,1642 

25,14 

A, 

— 

Hal 

ni 

1,1859 

25,10 

B, 

Draphavre  Hø 

1,2165 

25,52 

13., 

Halm 

1,4006 

28,43 

c] 

Agerhejre  Ha 

1,2737 

26,26 

c„ 

—          Halm 

1,6624 

34,08 

d'i 

Hundegræs  Ho 

1,3182 

28,54 

Da 

—           Halm 

1,3144 

28,80*) 

>)  .1.  König:  sidst  anf.  Std.  S.  1057. 

^)  Glycerin  (Vægtfld.  1,33)  med  20  grm  kone.  Svovlsyre  pr.  Liter. 

^)  Tørstofprocenten  er  angivet  i  Tabel  4-5. 

*)  Ved   at  benytte   Pektocellulosen  til  Glycerin-Svovlsyre   Behandlingen   blev   fundet    i    to    Forsøg 

27,83  »/o— 28,26'%,  i  Middeltal  28,05»/,,. 
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Tabel 

4  0. 

(forlsai). 

Askefri 

Cellulose 

Grum 

Procent  af 
Tørstof 

E, 

Engsvingel  Hø 

1,2645 

27,60 

^2 

—          Halm 
K 1 0  V  e  r  a  r  t  c  r  n  c. 

1,4565 

30,40 

I-, 

Sildig  Rødkløver  Ho 

0,s(X)a 

17,4li 

F.. 

-                Halm 

l,4ä05 

30,88 

G. 

Kælliiigetand  Hø 

0,'J1U8 

18,71 

G, 

—               Halm 

l,6aoi 

34,24 

h'i 

Gul  Rundbælg  Ho 

0,9C67 

20,4.1 

H, 

Halm 

30,65  ') 

Den  ved  Glycerin-Svovlsyre  Metoden  fundne  Cellulosemængde  er,  som  man 
vil  se  ved  Sammenligning  med  Tab.  27  og  Tab.  34,  og  som  det  var  at  vente,  be- 
tydelig mindre  end  Mængden  af  Peklocellulose  i  de  samme  Stoffer.  I  de  10  Prøver 
af  Græsarterne  udgør  König-Cellulose  i  Middeltal  74,24  "/o  af  Pektocellulose"),  og  i 
de  6  Prøver  af  Kløverarterne  er  Middeltallet  næsten  det  samme,  74,30  "/o.  Middel- 
tallet af  furfurolgivende  Stoffer  i  Pektocellulosen  beregnet  som  Pentosan  udgør  for 
Græsserne  15,0  "/o  og  for  Kløverarterne  13,7  "o  af  Pektocellulosen  (Smig.  Tab.  36—37), 
saa  at  Summen  af  Cellulose  -f  Pentosan  i  Procent  af  Peklocellulose  for  Græsserne 
er  89,7  "id  og  for  Kløverarterne  88,0  "/o.  De  manglende  10—12  "m  udgøres  af  2  "/o 
Urenheder  (Kutin),  og  Resten,  de  8—10  "lu,  er  de  pektinagtige  Stoffer,  som  findes  i 
Pektocellulosen,  og  som  paa  forskellig  Maade  giver  sig  til  Kende,  naar  man  søger 
at  skille  StotTet  ad  i  dets  nærmere  Bestanddele,  men  som  man  ingen  Midler  har 
til  direkte  at  bestemme  Mængden  af.  Da  man  ikke  har  Sikkerhed  for,  at  König- 
Cellulose,  saaledes  som  den  foreligger,  er  ren  Cellulose  og  tillige  indeholder  al 
den  rene  Cellulose,  der  findes  i  Pektocellulosemolekulet,  lader  der  sig  tor  Tiden 
næppe  drage  yderligere  Slutninger  af  de  fundne  Reaklionsforhold.  E^n  nærmere 
Udredning  af  disse  Forhold  vil  være  af  den  største  In  leresse  baade  i  rent  viden- 
skabelig og  i  agrikulturkemisk  Henseende.  Vejen  til  at  løse  disse  Spørgsmaal  maa 
dog  være  en  lidt  forskellig  fra  den  her  fulgte,  hvor  praktiske  Hensyn  har  været 
de  ledende.  De  angivne  Plantearter  er  ganske  vist  undersøgt  paa  to  bestemte  Tids- 
punkter af  Vækstperioden,  men  er  dog  først  omdannet  til  „Hø"  og  „Halm",  saaledes 
som   de   anvendes   i  Landbrugets  Praksis.     Vil  man  forsøge  paa  at  klare  Cellulose- 


')  Middeltal  af  to  bestemmelser,  hver  paa  ri.diiii  grm:  38,51  "In— 34,so  "lu,  hvoraf  den  første  endnu 
var  noget  brunlig,  den  anden   vistnok  for  stærkt  bleget. 

-;  De  fleste  l'rovcr  afviger  kun  faa  Procent  fra  disse  Middeltal  (Ma.\.  79,50"/u,  Min.  71,10"/..),  men 
Draphavre  har  i  denne  Henseende  en  Særstilling.  Konig-Celluloscn  er  i  Bj  =  65,0  »lo  af  Pektocellulose 
og  i  Bj  =  66,6  "lo.  Til  Gengæld  tindes  en  større  Mængde  furfurolgivende  Stoffer,  der  beregnet  som 
Pentosan  i  B^  er  =  19,4  "lo  af  Pektocellulose  og  i  Bg  er  =  20,'j  "lo,  saa  at  Cellulose  +  Pentosan 
bliver  omtrent  det  samme  i85,3''lo  for  B^  og  87,  7  'lo  for  B^)  som  ovenfor  angivet. 
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spørgsmaalet  videnskabeligt,  maa  man  ulvivlsoml  benytte  som  Undersøgelsesmate- 
riale en  enkelt  eller  nogle  faa  som  tj'piske  udvalgte  Plantearter  og  gennem  Under- 
søgelser af  det  friske  grønne  Materiale  [)aa  forskellige  Vækststadier  faa  Klarhed  paa 
Stoflernes  Omskiften. 


Sammenligning  med  andre  Analyser  af  de  samme  Plantearter. 


I  det  foregaaende  er  der,  hvor  Lejlighed  tilbød  sig,  udført  Sammenligninger 
mellem  enkelte  af  de  her  foreliggende  analytiske  Resultater  og  Analyser  af  de  samme 
Plantearter  foretaget  af  andre.  Men  der  er  ogsaa  fremhævet  Vanskeligheden  ved  at 
linde  virkelig  anvendeligt  Samnienligningsmateriale,  da  det  trods  de  mangfoldige 
„Hø"-  og  .,Halm"-Analyser,  der  foreligger,  er  sjældent  at  finde  brugbare  Analyser  af 
de  enkelte  Plantearter.  Fra  1912  foreligger  der  dog  fra  M.  B.  Isbecque  i  Belgien  en 
Række  Analyser  af  Græsser,  hvoraf  tre  er  de  samme  Arter').  De  otte  Græ.sarler 
Isbecque  har  analyseret  er  : 

Agroslis  vulgaris.  Dactijlis  glomerata'^). 

Alopeciiriis  pratensis.  Festiica  elatior. 

Avena  elatior.  Holciis  lanalus. 

Bromus  erectus.  Lolium  italicum. 

Græsarterne  blev  dyrket  i  Renkultur  i  den  botaniske  Have  i  Gembloux  „dans 
les  conditions  culturales  les  plus  favorables",  hvad  ogsaa  giver  sig  til  Kende  i  deres 
Sammensætning.  Analysemetoderne  ni.  H.  t.  Bestemmelse  af  Vand,  Aske,  Fedt  og 
Pentosan^)  er  ganske  de  samme  som  anvendt  her.  Æggehvidestof  er  bestemt  ved 
Schjerning's  Melode  med  Uranacetat,  Cellulose  ved  König's  Metode  med  Glycerin- 
Svovlsyre  først  som  Raacellulose  og  bagefter  Iltning  med  Ammoniakvand  og 
Brintoverilte.  Det  saaledes  udvundne  Stof  -^  Kutinindholdet  er  betegnet  som 
Ren  cellulose.  Da  hverken  „Raacellulose"  eller  „Rencellulose"  efter  Isbecque's 
Fremgangsmaader  kan  svare  ganske  nøjagtigt  til  de  ved  de  her  benyttede  Metoder 
fremstillede  Præparater  af  König-Gel  lu  lose,  men  man  paa  Forhaand  maa  være 
lilbojelig  til  at  antage,  at  Procentmængden  af  denne  sidste  maa  ligge  imellem  Pro- 
centmængderne  af  Isbecque's  Raa-  og  Rencellulose,  er  Procenttallene  for  begge 
disse  Stoffer  angivet.  For  at  kunne  sammenligne  Isbecque's  Tal  med  de  her  fore- 
tagne Analyser  maa  der  udfores  en  Omregning,  da  Isbecque's  Procenttal  refererer 
sig  til  Stofferne  med  et  Indhold  af  10  — W/o  Vand,  medens  de  i  denne  Afhandling 

')  M.  B.  Isbecque:  „Analyse  des  graminées  constituant  habituellement  nos  prairies".  Ann  de 
Gembloux  21.  1911   (Bruxelles  1912).  S.  334  o.  flg. 

2j  I  aile  Listerne  benævnes  den  Dactiilus  glomeratus. 

')  Pentosaner  er  bestemt  baade  ved  Fivldiiing  med  Barbitursyre  og  med  Floroglucin,  som  allerede 
omtalt  S.  28. 
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angivne  Tal  er  Procenter  af  TørslofTcl.  Man  kommer  ved  en  saadan  Omregning 
lil  nedenstaaende  Tal,  hvorlil  som  Sanimcnligningspunkler  er  anført  Procenfindhoidet 
i  de  samme  Plantearter  af  dansk  Avl  efter  de  her  foreliggende  Undersøgelser. 

Tabel  41. 

Procenter  af  Torstof. 

Sammeiiligniiif;  mellem  dræs-     Italiensk  Eajgr;es  Hø  Draiiliavre  Ho  Hundegræs  Ho 

arter  af  belgisk  og  dansk  Avl.    ISclKisk  Avl       Dansk  Avl       lielgisk  Avl       Dansk  Avl       lielRlsk  Avl       Dansk  Avl 

Aske 7,35  7,01  6,40  :j,7i  !),riii  ')  7,3S 

I-^edt 4,19  2,97  2,55  2,24  4,111  2,84 

.îîggehvidcstof 5,09  5,io                 7,62  .5,40                 9,2o                 .5,40 

Total  Pentosan 19,30  19,89                 24,65  21,39                21,34                20,31 

Haacellulose  27,35  35,27  32,93 

König-Cellulose 25,14  25,52  28,51 

lU-ncellulose  19,07  29,.5i  27,43 

Italiensk  Rajgræs  af  belgisk  Avl  har  noget  større  Fedtindhold  end  den  danske 
Prøve,  Draphavre  har  noget  mere  Æggehvidestof  og  Hundegræs  af  belgisk  Avl  baade 
mere  Fedt  og  Æggehvidestof  end  den  danske  Prøve,  hvad  der  maaske  kan  tilskrives 
de  noget  bedre  Livsbetingelser,  de  belgiske  Planter  har  haft,  end  de  tilsvarende 
danske,  men  iøvrigt  varierer  Indholdet  af  de  samme  Stoffer  ikke  synderlig  meget 
fra  hinanden  indenfor  samme  Planteart. 

Fra  Danmark  har  man  gennem  Statens  Forsøgsvirksomhed  i  Plantekultur 
ved  Landbrugscand.  R.  K.  Kristensen  Beretning  om  et  betydeligt  Arbejde,  der  er 
udført  ved  Forsøgsstationerne  i  Askov  over  partielle  Bestemmelser  af  Græsmarks 
Planter,  der  er  dyrket  i  Aarene  1905 — 1909 -j.  Planterne  voksede  dels  paa  „Ler- 
marken",  dels  paa  „Sandmarken"  og  dels  paa  „Mosen".  Planterne  af  sidstnævnte 
Oprindelse  er  udeladt  i  denne  Sammenhæng.  Angaaende  Tilvejebringelsen  af  SloITet 
bemærkes  følgende  : 

„Ved  en  Sammenligning  mellem  de  enkelte  Arters  Indhold  af  de  StolTer, 
hvorom  der  her  er  Tale,  maa  det  erindres,  at  ved  Forsøgene,  som  Analysematerialet 
stammer  fra,  er  disse  Arter  voksede  i  Blanding  og  høstede  samtidigt.  ...  De  enkelte 
Arters  Indhold  af  Kvælstof,  Kali  og  Fosforsyre  er  for  Lermarkens  og  Sandmarkens 
Vedkommende  opført  i  Tabel  9.  Da  Planterne  fra  disse  Afdelinger  stillede  sig 
temmelig  ens,  og  der  ikke  her  kunde  spores  nogen  Indflydelse  af  Vejrliget  i  de 
forskellige  Aar,  er  Materialet  behandlet  under  eet  paa  den  Maade,  al  der  simpelthen 
er  taget  Gennemsnit  af  alle  de  foreliggende  Analyser  uden  Hensyn  til,  om  delte 
er  repræsenteret  med  nøjagtig  lige  mange  Analyser  hvert  Aar  eller  paa  hver  Af- 
deling. . . .  Hundegræs  er  behandlet  som  to  Arter,  idet  Analyserne  fra  1.  Aars  Mar- 
kerne er  holdt  for  sig  og  Analyserne  fra  de  ældre  Græsmarker  for  sig". 


■)  Har  næppe  vieret  „Renaske",  men  har  indeholdt  lidt  Sand  eller  Ler. 
-)  Tidsskrift  lor  I.anilhrugets  l'lanteavl  4.    lUll   S.  543  o.  lig. 
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Der  er  bestemt  Mængden  af  Totalkvælstof  (N),  Kali  (K,  O),  Fosforsyre  (PjOj), 
og  Mængden  er  beregnet  som  Procenler  af  Tørstoffet.  Analysemetoderne  er  saavidt 
vides  væsentlig  de  samme,  som  de  i  denne  Afhandling  anvendte. 

Resultalerne  af  Undersøgelserne  er  anført  i  nedenstaaende  Tab.  42.  Øverste 
Talrække  i  hver  vandret  Kolonne  hidrører  fra  Askov  Forsøgsstations  Undersøgelser; 
nederste  Talrække  hidrører  derimod  fra  Forf.s  Undersøgelser  og  er  mærket  med  *. 

Tabel  42. 

Indholdet  af  Kvælstof,  Kali  og  Fosforsyre  i  Hø. 

Procent  af  Tørstof. 

Kvælstof  Kali  Fosforsyre 

N  Ka  O  P„  O5 

Vo  »lo  »lo 

Italiensk  Rajgræs.   Askov.         0,80  1,40  0,44 

—  *  0,99  1,81  0,51 


Draphavre. 

Askov. 

* 

0,82 
1,03 

1,57 
1,63 

0,49 
0,42 

Agerhejre. 

Askov. 

* 

0,99 
1,20 

1,71 
2,19 

0,58 
0,72 

Hundegræs    I. 
—           II. 

Askov. 

Askov. 

* 

1,18 
0,79 
1,0« 

1,04 
lyl7 

0,58 
0,42 

Engsvingel. 

Askov. 

* 

0,81 
1,17  ') 

1,57 
2,21 

0,53 
0,58 

Sildig  Rødkløver. 

Askov. 

2,55 

3,01 

1,20 
1,01 

0,01 
0,49 

Kællingetand. 

Askov. 

ft 

2,23 

2,54 

0,97 
0,87 

0,53 
0,38 

Gul  Rundbælg.         Askov.        2,0«  1,17  0,68 

—  *  2,54  1,39  0,49 

Askov  Analyserne,  der  hver  repræsenterer  fra  7 — 20  enkelte  Analyser  af  for- 
skellige Prøver  af  samme  Planteart,  maa  siges  gennemgaaende  at  vise  god  Over- 
ensstemmelse med  de  her  udførte  Analyser,  der,  som  det  vil  vides,  kun  repræsen- 
terer en  enkelt  Prøve  af  samme  Planteart^).  Med  Hensyn  til  selve  de  analytiske 
Bestemmelsers  Udførelse,  er  der  for  Kvælstof  og  Kali  intet  at  bemærke  udover 
det  tidligere  anførte  under  Omtalen  af  Askebestemmelserne.  Derimod  maa  der 
dvæles  lidt  ved  Fosforsyrebestemnielserne.  De  er,  som  tidligere  omtalt,  udført  ved 
at  forkulle  Stoffet  ved  meget  svag  Varme  og  derefter  brænde  Kullet  bort  ved  stær- 
kere Varme.  1  den  derved  opstaaede  Aske  er  Fosforsyren  bestemt  som  Molybdat, 
efter  at  Kiselsyren  er  fraskilt  ved  Inddampning  med  Saltsyre.  I  den  nyeste  Tid  er 
der   dog   fremkommet   Undersøgelser,  som   viser,   at   det  er   sandsynligt,  at  der  ved 


')  Engsvingel  Halm  indeholder  0,44  "U  N. 

-)  Det  fremgaar  dog  af  Analyserne,  at  Askov-Prøverne  utvivlsomt  er  hostet  paa  et  gennemgaaende 
lidt  mere  fremskreden  Modningsstadium  end  de  i  denne  Afh.  omhandlede  Prover. 

D.  Iv.  I).  VidensU.  Selsk.  SUr.,  7.  RiekUf,  iKiturviticnsk.  o^  iniithem.  AIÏI.  X.  4.  ö4 
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saadan  direkte  Indaskning  kan  opstaa  et  Tab  af  Fosforsyre.  E.  Fleurent  og 
L.  Levi  søger  saaledes  at  vise,  at  det  navnlig  er  fedtrige  Stofl'er,  der  giver  An- 
ledning til,  at  Fosforforbindelser  forflygtiges  under  Indaskningen  ').  De  blander 
derfor  10  grni  af  Stoffet  med  Kalkniælk,  der  indeholder  0,150  grm  Ca  O,  og  indtørrer. 
Massen  forkulles  derefter  først  i  en  Kulsyreslrøm  og  brændes  derefter  i  Ilt  efter 
Th.  Schloessing's  Metode").     De  finder  derefter  beregnet  for  1  Kilogram: 

Tabel  43. 

Fosforsyremængden. 

r-r.       r-    c  .-         t,   I      I  „,..  Ved  direkte  Ved  Forbrænding      Différents  beregnet 

Efter  h.  bLEunENT  ic  L.   Levi.  Forbrænding  med  Kalk.  som  Procent  af  Aske 

Blé  de  la  region  de  Paris 15,444  grm  16,916  grm  8,88  "lo 

Blé  russe  Ghirka 17,688    —  19,193    —  7,90 

Blé  dur  Taganrog  18,840   —  20,339    —  7,37 

Der  er  dog  i  Fleurent's  Afhandling  slet  ingen  Oplysninger  om,  hvor  store  Va- 
riationerne kan  være  ved  Analyser  af  samme  Stof  foretaget  paa  samme  Maade. 

A.  Ponte  har  ved  en  italiensk  Landbrugsstation  gjort  lignende  Forsøg  med 
Fosforsyrebestemmelser:  1)  efter  direkte  Forbrænding,  2)  ved  elektrisk  Forbrænding 
og  3)  ved  Forbrænding  efter  Tilsætning  af  Kalk.  Fosforsyrebestemmelser  efter 
Forbrænding  paa  de  to  sidstnævnte  Maader  stemmer  godt  sammen  og  giver  gennem- 
gaaende  lidt  højere  Værdier  end  Fosforsyre  efter  direkte  Forbrænding.  Forskellen 
er  fra  2  "/o  til  11  "lo  af  Fosforsyremængden').  Det  lader  sig  herefter  ikke  benægte, 
at  skal  man  have  udført  meget  nøjagtige  Bestemmelser  af  Fosforsyre  i  organisk 
Stof,  vil  en  Forbrænding  af  Stoffet  efter  Tilsætning  af  Kalkmælk  være  at  forelrække 
for  en  direkte  Forbrænding,  men  ved  de  her  omhandlede  Stoffer,  hvor  Fosforsyre- 
mængden i  intet  Tilfælde  gik  op  over  0,68  "/o  af  Tørstoffet,  er  det  dog  næppe  det 
betydeligt  forøgede  Arbejde  værd  at  foretage  Bestemmelser  efter  Fleurent's  Forslag. 
Forf.  har  foretaget  en  Række  sammenlignende  Fosforsyrebestemmelser  i  Hø  ved 
direkte  Forbrænding  og  ved  Forbrænding  efter  Tilsætning  af  Kalkmælk.  De  sidste 
er  ganske  vist  alle  højere  end  de  første,  men  Forskellen  er  kun  nogle  faa  Enheder 
i  2den  Decimal  af  Procenterne.  Næppe  nogen  kan  drage  synderlig  vidtgaaende 
agrikulturkemiske  Slutninger  af  om,  man  for  at  vælge  af  de  mest  yderlig- 
gaaende  Eksempler  i  Tørstoffet  af  Italiensk  Rajgræs  Hø  ved  direkte  Indaskning 
linder  0,.51  P^  O5  og  ved  Forbrænding  med  Kalk  0,67  P,  O5. 

Hvor  det  derimod  gælder  om  at  konstatere  en  mulig  Forskel  i  F'osforsyre- 
indholdet  i  forskellige  Organer  af  samme  Plante  eller  ved  rent  videnskabelige 
plantefysiologiske  Forsøg,  vil  Fleurent's  besværligere,  men  nøjagtigere  Metode  være 
at  benytte. 

')  E.  Fleurent  &   Lucien  Levi  :    „Sur    une    metode    de    détermination    exacte    des    cendres    dans 
l'analyse  des  matières  végétales  et  animales".     Compt.  rend.  152.  Paris  1911.  S.  71.5  o.  flg. 
^)  Encyclopédie  chimique  „CUimie  agricole"  p.  224  o.  flg.  (eiteret  efter  Fleurent). 
■')  A.  Ponte:  Le  Staz.  sperim.  agrar.  ital.  44  1911  S.  459— 4(50. 
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VIII.    Oversigt. 


For  at  kunne  vinde  en  Oversigt  over  Indholdet  af  de  forskellige  Stofgrupper 
i  Hø-  og  Halmproverne  er  Resultaterne  sammenstillet  i  Tab.  44—48.  I  Tab.  44  er 
gengivet  Procentindholdet  dels  af  Tørstof  og  Vand  i  de  foreliggende  Hø-  og 
Halmprøver,  dels  af  de  forskellige  Stofgrupper  i  Tørstoffet.  Da  nogle  af  de 
angivne  Stoffer  tildels  indgaar  som  Bestanddele  i  andre  af  de  angivne 
Stoffer  (f.  Eks.  Æggehvidekvælstof  og  Amidkvælstof  i  Totalkvælstof,  Bestand- 
dele af  „Total  Pentosan"  i  „Fri  Pentosan"  og  i  Pektocellulose)  kan  man  ikke  ved 
at  summere  Tallene  i  Kolonnerne  i  Tab.  44  faa  et  Tal,  der  angiver  Procentindholdet 
af  alle  bestemte  Bestanddele.  Dette  fremgaar  derimod  af  Tab.  45 — 48,  hvori  tillige 
findes  angivet  Middelsammensætningen  af  Høet  og  Halmen  dels  af  Græsserne  dels 
af  Kløverarterne. 

Ved  Benyttelsen  af  disse  Tabeller  maa  erindres  følgende: 

Æggehvidestofprocenten  er,  som  tidligere  angivet,  paa  sædvanlig  Vis  be- 
regnet af  det  ved  Stutzer's  Melode  bestemte  Æggehvidekvælstof  ved  Multiplikation 
med  Faktoren  6.  For  at  faa  et  til  Regning  brugeligt  Tal  for  Amidstofferne,  er 
AmidkvælstolTet  multipliceret  med  Faktoren  5,  hvad  der  svarer  til,  om  Amid- 
stolferne  bestod  af  omtrent  lige  Dele  Asparagin  (med  21,2  "/o  N)  og  Glutamin 
(med  19,2  "lo  N).  For  Græsserne,  hvor  Procentindholdet  af  Amidkvælslof  er  saa 
ringe,  0,14  "/o  i  Middeltal  af  10  Bestemmelser,  kan  en  saadan  Beregning  næppe  volde 
større  Betænkeligheder,  ikke  heller  for  Kløverhalmens  Vedkommende,  hvor  der 
ikke  er  mere  Amidkvælstof  end  i  Græsserne,  medens  det  for  Kløverhøet,  hvor 
Middeltallet  af  Amidkvælstof  er  0,58  "lo  og  i  Gul  Rundbælg,  hvor  det  gaar  op  til  0,88  "lo, 
maa  erkendes  at  være  meget  usikkert.  Er  „AmidstolTerne"  i  Kløverhø  f.  Eks.  for 
en  væsentlig  Del  Xantin  (med  .36,8  "lo  N)  eller  Allantoin  (med  35,4  "lo  N),  der 
begge  er  paavist  i  unge  Planter,  kan  Faktoren  ikke  være  over  3,  saa  at  den  i  Ta- 
bellen angivne  Mængde  af  Amidstoffer  i  saa  Fald  er  betydeligt  for  høj  (maaske  kun 
'■^Ib  af  det  anførte  Tal)., 

Invertsukker  repræsenterer  som  tidligere  nævnt  forskellige  Sukkerarter,  saa 
at  Betegnelsen  egentlig  burde  være  Sukkerarter  ækvivalente  med  angivne  Mængde 
Invertsukker  m.  H.  t.  F'orholdet  overfor  Fehling's  Væske. 

Fri  Pentosan  er,  som  det  fremgaar  af  det  foregaaende,  Differentsen  mellem 
Total  Pentosan,  saaledes  som  den  lader  sig  bestemme  ved  at  destillere  selve 
Stoffet  med  Saltsyre,  og  den  Mængde  Pentosan,  der  lader  sig  beregne  af  Furfurol- 
mængden,  som  Pektoce  1  lu  losen  afgiver  ved  Saltsyredestillation. 

Ku  tinfri  Pektocellulose  er  fundet  ved  at  bestemme  Pektocellulose  paa 
tidligere  angivne  Maade  og  fra  del  fundne  Tal  dels  fradrage  Aske  mængden  i 
Peklocellulosen,  dels  Kulinmængden  bestemt  ved  Opløsning  i  Schweizer's  Reagens. 

Som  man  vil  se  af  Tab.  45,  er  den  samlede  Mængde  af  alle  de  bestemte  StotTer  i 
Høet  af  Græsarterne  72,68  "lo,   hvorefter   Mængden   af  ubestemt   Stof  udgør  27,32  "lo. 
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Disse  Slofmængder  blev  i  ældre  Analyser  opfort  som  kvælsloffri  Exlrakt- 
stoffer,  men,  som  det  forlængst  fra  anden  Side  er  vist,  bor  denne  Betegnelse  ikke 
benyttes'),  navnlig  da  den  bringer  Forvirring  i  Praksis  ved  Forstaaelsen  af  Resul- 
taterne af  den  kemiske  Analyse  af  FoderstoiTer,  da  man  ved  en  saadan  Beteg- 
nelse er  tilbøjelig  til  at  tro,  al  der  under  Rubriken  kvælsloffri  Extraktstoffer  fore- 
ligger en  virkelig  Bestemmelse  af  et  tilstedeværende  Stof,  medens  Ru- 
briken dels  indbefatter  en  Summation  af  de  uundgaaelige  Forsøgsfejl,  som  alle  de 
virkelig  bestemte  Stoffer  er  behæftet  med,  dels  Mængden  af  Stoffer,  som  netop  ikke 
har  kunnet  bestemmes  kvantitativt.  Jo  flere  Siofgrupper  det  lykkes  at  faslslaa 
Procenlmængdcn  af,  desto  mindre  vil  „de  kvælstoifri  Extraktstoffer's"  Mængde  blive. 
Mængden  af  ubestemt  Stof  udgør  i  Middeltal:  ^ 

^       „  .  /       Høet  27,32  »lo  af  Torstof 

For  Græsarterne  i  ' 

y       Halmen      34,15  "lo         — 

„       ...  ,  r       Høet  37,8r.''lo         — 

For  Kløverarterne  ' 

\       Halmen      33,21  "'o         — 

Hvis  man  vil  betragte  Mængdeforholdene  af  de  egentlige  Næringsstoffer  Fedt 
+  Æggehvidestof  +  Sukker  i  Ho-  og  Halmproverne,  bliver  Middeltallene  for 
Procentindholdet  i  Tørstoffet: 

For  Græsarterne 
For  Kløveiarterne 

Kløverarternes  Hø  staar  altsaa  højest  i  Næringsstolindhold  og  har  som  Tab.  47 
viser  ogsaa  langt  del  største  Indhold  af  Æggehvideslof,  12,c.8  "/o  imod  Græssernes  Hø 
med  5,:!r>  "/o  Æggehvidestof. 

Regner   man   derimod    Pentosanerne    med   til  Næringsstofler,  bliver  Forholdet: 


i 

Høet 

15,38  »lo  Fedt   +  Æggehvidestof  +  Sukker, 

» 

Halmen 

7,40  "lo      —                              -                                 — 

( 

Hoet 

lS,:i:i"lo     —                      —                        — 

\ 

Halmen 

7,7«  "lo      —                           —                             — 

For  Græsarterne 
For  Kloverarternc 


{ 


Høet:         28,56  "lo  Fedt  +  Æggehvidestof  -|-  Sukker  +  Pentosan, 
Halmen:  19,06  "lo    —                     —  —  ~ 

(     Høet:         25,16"!»     —  —  —  — 

\     Halmen:  16,59  «lo     —  —  _  — 


Del  kan  foreløbigt  med  Henblik  paa  Praksis  næppe  lønne  sig  al  gaa  stort 
videre  ad  kemisk  Vej  med  det  her  foreliggende  Stof,  selv  om  der  øjensynligt  endnu 
er  mange  Spørgsmaal  af  videnskabelig  Natur  at  løse,  saasom  nærmere  Undersøgelse 
af  „Raafedl",  af  „Amidstofferne",  mulige  Bestemmelser  af  Stivelse,  hvoraf  der  dog 
kun  synes  at  være  meget  lidt  i  de  foreliggende  Prøver,  nærmere  Undersøgelse  af 
Sukkerarterne  m.  m.  Det  kan  dog  kun  gennem  fysiologiske  Fodringsforsøg  fast- 
slaas,  hvormeget  der  fordøjes  under  forskellige  Omstændigheder  af  de  allerede  ke- 
misk bestemte  Næringsstoffer,  og  tillige  hvor  stor  Mængde  Pektocellulose  der 
fordøjes,  om  overhovedet  noget.     At   en   betydelig   Mængde   af  delle    Stof  genfindes 

')  Anf.  58de  Beretning  fra  Forsøgslaboratoriet  S.  103  o.  lig. 
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og  let  kan  udvindes  baade  af  Køers  og  Hestes  Exkremenler,  er  allerede  lidligere 
antydet  i  denne  AChandiing,  men  Spørgsmaalel  herom  ligger  lidt  udenfor  den  her 
behandlede  Opgaves  Ramme  og  kan  kun  loses  ved  fysiologisk  Hjælp.  Del  bør 
dog  maaske  i  denne  Sammenhæng  fremhæves,  at  Bestemmelse  af  den  Art  Cellu- 
lose, der  i  uforandret  Tilstand  passerer  Planteædernes  Fordojelseskanal,  og  Be- 
stemmelsen af  det  samme  Stof  i  Foderplanterne  og  Foderstofferne  i  Øjeblikket 
maa  siges  at  være  upaatvivlelig  den  vigtigste  Opgave  indenfor  den  agrikulturkemiske 
Side  af  Fodringsproblemet. 

Som  ogsaa  fremhævet  før  i  denne  Afhandling,  er  der  fra  Agrikulturkemiens 
Side  benyttet  mange  Aar  og  et  uhyre  Arbejde  paa  at  søge  efter  et  uopnaaeligt  Ideal: 
den  rene  Cellulose.  Metoderne  til  at  bestemme  dette  ganske  hypotetiske  Stof  i 
Fodermidlerne  erkendes  nu  fra  alle  kompetente  Sider  ikke  at  føre  til  Maalet. 
Grunden  er  øjensynligt,  at  Cellulose  ikke  forekommer  som  saadan,  hver- 
ken i  det,  der  fodres  med,  eller  i  det  Fordøjelsen  levner  af  Foderstofferne.  Der- 
imod forekommer  baade  i  den  ene  og  den  anden  Art  Produkter  komplexe  For- 
bindelser af  forskellige  Kulhydrater,  der  maaske  nok  i  deres  Grundkærnc  inde- 
holder noget  svarende  til  Cellulose,  men  tillige  for  en  væsentlig  Del  Atomgrupper 
af  anden  Art.  Man  har  altid  tidligere  forsøgt  paa  enhver  tænkelig  Maade  at  fremstille 
ren  Cellulose  af  disse  Komplexer,  men  forgæves.  Enten  blev  det  fremstillede  Pro- 
dukt ikke  rent,  eller  hvis  man  naaede  til  et  forholdsvis  rent  Produkt,  var  der  gaaet 
saa  meget  tabt  paa  Vejen,  at  Fremgangsmaaden  var  uanvendelig  som  kvantitativ 
Bestemmelse.  „Ren  Cellulose"  var  Undersøgelsens  Maal;  selve  de  komplexe  Stof- 
grupper har  man  kun  sjældent  søgt  at  faa  fat  paa.  Det  er  derfor  endnu  lidet,  man 
med  Sikkerhed  kan  fremføre  om  disse  Stofgrupper,  som  vel  nok  tør  betegnes  som 
„Cellulosearter",  og  meget  Arbejde  af  ren  videnskabelig  kemisk  Natur  maa  udføres, 
før  der  naas  Klarhed.  Forf.  mener  dog  i  det  foregaaende  bl.  a.  at  have  vist,  at 
man  ved  at  benytte  den  her  tilrettelagte  Brommetode  kan  naa  til  at  bestemme  en 
bestemt  Stofgruppe,  der  maa  antages  at  være  en  Pektocel  lulose.  Det  er  et 
Atomkomplex,  som  forekommer  i  de  undersøgte  Græsser  og  Kløverarter  under  na- 
turlige Forhold  og  udgør  en  meget  betydelig  Procentdel  af  Torstoffet  og  med  for- 
holdsvis stor  Nøjagtighed  lader  sig  kvantitativt  bestemme,  naar  man  følger  den 
angivne  Metode.  Samme  Stofgruppe  forekommer  ligeledes  i  Fordøjelsesprodukterne 
og  lader  sig  isolere  af  disse  ved  at  benytte  samme  Metode,  som  anvendes  overfor 
Fodermidlerne.  Det  er  at  haabe,  at  man  herved  kan  naa  et  lille  Skridt  henad 
Vejen,  der  fører  til  fuldstændig  kemisk  Værdsættelse  af  de  forskellige  til 
Foder  benyttede  Plantearter  under  forskellige  Omstændigheder  samtidigt  med  at 
indvinde  Oplysninger  om  Stofgruppernes  Omsætninger  i  Planterne. 
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Indholdet  i  Græsserne. 


Tabel  45. 


Al 
7,01  "lo 

2,97 

5,10 

0,70 


Aske 

Fedt 

Æggehvidestof , . 

Amidstofîer 

Invertsukker 11,50 

Fri  Pentosan  15,97 

Kutinfri  Pektocellulose 31,49 

Kutiii 0,ic 


Bl 

5.71  "/„ 
2,ii 

5,40 

0,G5 

8,28 

13,89 

38,07 

0,G5 


H  O  p  r  O  V  e  r  11  e. 
Cl 

7,2S"/o 
2,79     , 
4,98 
1,85 
5,08 
14,32 

35,03 

0,42 


Dl 

7,38  »In 
2,S1 

5,  tf. 

0,75 

1,08 
15,21 
35,73 

1,35 


El 

8,65  "(i) 

2,22 

5,82 

1,00 

1,17 
1C),47 
35,82 

0,86 


lait  bestemte  Stoffer 74,90 


74,89 

Tabel  46. 


As 

5,30  "lo 

1,90 

1,98 


Aske 

Fedt 

Æggehvidestof 

Amidstoffer 0,45 

Invertsukker 5,18 

Fri  Pentosan 13,4o 

Kutinfri  Pektocellulose 31,30 

Kutiu 0,27 


5,fi8  "lo 

1,52 

2,40 

0,70 

6,13 
1.3,08 
41,75 

0,92 


71,75 

H.T  1  m  p  roverne 
C, 

4,51  »lo 
1,70 

2,10 

0,15 

1,38 
12,50 
46,35 

1,03 


69,83 


7,15  "lo 

2,97 

3,3G 

0,25 

1,32 
10,15 
35,81 

1,53 


72,01 


6,3G  »lo 
1,72 
2,1G 
0,40 
1,17 
13,fi5 

39,18 

0,95 


Middeltal 

7,31  "lo 

2,G1 

5,35 

0,99 

5,42 
15,18 
35,23 

0,C9 


72,GS 


Middeltal 

1,9G 

2,40 

0,39 

3,04 
12,50 
38,88 

0,94 


lait  bestemte  Stoffer 59,08 


72,18 


69,72 


62,57 


65,59 


65,95 


Indholdet  !  Kløverarterne. 

Tabel   47.     H  o  p  r  o  v  e  r  n  e. 

Fj  Gj  Hl  Middeltal 

Aske 8,90  »lo      6,15  "lo      10,94  »lo  8,gc,  "lo 

Fedt 4,40  4,4g  2,55  3,80 

Æggehvidestof 15,G0  12,48  9,9G  12,G8 

Amidstoffer 2,05  2,30  4,40  2,92 

Invertsukker 2,84  1,90  0,99  1,91 

Fri  Pentosan  5,89  7,07  7,04  6,67 

Kutinfri  Pektocellulose  ,     22,si  24,17  26,06  24,35 

Kutin 0,91  1,50  1,01  1,16 


lait  bestemte  Stoffer 


63,40        60,09 


62,95 


62,15 


Tabel   48.     Halmproverne. 


Aske 5,20  "lo 

Fedt 2,30 

Æggehvidestof 7,30 

Amidstoffer 0,70 

Invertsukker 0,58 

Fri  Pentosan  7,87 

Kutinfri  Pektocellulose  .  41,99 

Kutin 1,54 


G. 

H^ 

Middeltal 

.3,08  »lo 

3,19  »lo 

3,82  "lo 

1,97 

1,14 

1,80 

6,30 

3,06 

5,52 

0,80 

0,90 

0,80 

0,46 

0,38 

0,44 

9,70 

8,86 

8,83 

41,04 

47,43 

43,68 

2,40 

1,40 

1,80 

lait  bestemte  Stoffer 


67,38 


66,41 


66,29  66,69 
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4.  ChrUlriisrn,  4.     Om    Chinaalkaloidernes    Dibromadditiousprodukter    og    om    Forbindelser    af  Alkaloidernes 

ChIorhyJraler  med  hujcre  Metalchloridcr.     1901 1.  35. 


Zoologiske  Skriti  .r 

udgivne  af  Det  Kgl.  Danske  Videnskabernes  Selskab 

(udenfor  Skrifternes  6te  Række,    se  Omslagets  S.  2 — 3)  : 

Kr.    øre 

Bergh,  R.    Bidrag  til  en  Monograplil  af  Marseniaderne,  m.  5  Tavler.     53  .  . 4.    • 

Anatomiske  Bidrag  til  Kundskab  om  Æolidierne,  m.  9  Tavler.     64 5.    • 

Eschrlcht,  D.  F.    Anatomisk-physiologlske  Undersøgelser  over  Salperne,  m.  6  Tavler.     41 2.  35. 

Undersøgelser  over  Hvaldyrene.    Afhandling  16.  m.  16  Tavler.    44—48 13.    • 

Om  Gangesdelphlnen,  m.  3  Tavler.     51    2.    • 

Esclirlcht  &  Reinhardt     Om  Nordhvalen,  m.  6  Tavler.     61     4.  65. 

" Ni  Tavler  til  Oplysning  om  Hvaldyrenes  Bygning  m.  Forklaring.     69 2.  65 . 

Hannover,  A.    Iagttagelser  over  indkapslede  Indvoldsorme  ho»  Frøen,  m.  2  Tavler.    65 I.    • 

Om  Bygningen  og  Udviklingen  af  Skjæl  og  Pigge  hos  BruskQsk,  m.  4  Tavler.     67 2.    • 

Jungersen,  Hector  f,  Ë.     Ichthyotomical  contributions   I.   The  structure  of  the  genera  Amphisile  and  Centriscus, 

With  2  piales.     1908 2.  95. 

Krahbe,  H.    Helminthologiske  Undersøgelser  i  Danmark  og  paa  Island,  m.  7  Tavler.     65 •,'•••  2    75. 

Bidrag  til  Kundskab  om  Fuglenes  Bændelorme,  m.  10  Tavler.     Résumé  en  franc.     69 4.  80. 

Kroyer,  H.     Slægten  Hippolytes'  nordiske  Arter,  m.  6  Tavler.    42 3.  35. 

Lfitken,  C.  F.     Addilanienta  ad  historian!  Ophiuridarum.     1 — 111,  m.  7  Tavler.     Resumé  en  franc.     58—69    ...  6.  85. 

Bidrag  til  Kundskab  om  Arterne  af  Slægten  Cyamus  Latr.  eller  Hvallusene,  m.  4  Tavler.   Résumé  en  franc.  73.  2.  15. 

Velhas-Flodens  Fiske,  et  Bidrag  til  Brasiliens  Ichlhyologi,  m.  5  Tavler.     Synopsis  Latina.     75 ......  .  6.  75. 

Til  Kundskab   om  to  arktiske  Slægter  af  Dybhavs -Tudsefiske:   Himantolophus  og  Ceratias,  m.  2  Tavler. 

Resumé  en  franf      78 2.    • 

Spolia  Atlantica.      Bidrag  til  Kundskab  om  Formforandringer  hos  Fiske  under  deres  Væxt  og  Udvikling, 

m.  5  Tavler.     Resumé  en  franc.    80 8.  20. 

Lynge,  Herni.    Marine  Lamellibraiichiata#  with  5  plates  and  a  map.     1909 8.  60. 

IHelnert,  Fr.    Bidrag  til  de*  danske  Myrers  Naturhistorie,  m.  3  Tavler.    60 2.  25. 

IHortenseii,  Th.     Echinoidea  I.,  with  7  plates  and  a  map.     1904 6.  85. 

Prosch,  V.    Nogle  nye  Cephalopoder,  m.  1  Tavle.     47 •    65. 

Rathbon,  Mary  J.     Brachyura,  with  2  plates  and  a  map.     1910 3.  20. 

Reinhardt,  J.     Beskrivelse  af  nogle  nye  Slangearter,  m.  3  Tavler.     43 1.  50. 

Mephitis  Westermanni,  et  nyt  Stinkdyr  fra  Brasilien,  m  1  Tavle.     57 -65. 

Bidrag  til  Kundskab  om  Kjæmpedovendyret  Lestodon  armatus.     m.  3  Tavler.     75 2.  20. 

Kæmpedovendyr-Slægtcn  Coelodon,  m.  5  Tavler.     Resumé  en  franc.     78    5.    » 

Beskrivelse  af  Hovedskallen  af  et  Kæmpedovendyr,  Grypotherium  darwinll,  fra  La  Plata-Landenes  plej»fo- 

cene  Dannelser,  m.  2  Tavler.     Résumé  en  franc.     79 1.  75. 

Reinhard!  &  Prosch.     Om  Scidaephorus  Mülleri,  m.  5  Tavler.     46 2.  25. 

Schjedte,  J.  C.    Corotuca  og  Spirachtha,  m.  2  Tavler.     54 1.  35. 

Schuildt,  Jiihs.     Ferskvandsaalenes  (anguilla)  Udbredning  i  Verden  1.,  med  1  Kort.     1909 2.  25. 

StaiMUi,  R,  H.    uni  Musklernes  Befæstelse  til  del  ydre  Skelet  hos  Leddyrene,  med  2  Tavler.  Résumé  en  franc.  1904.  1.  95. 

Sleenstrup,  Jap.     Rlii^ochllus  antipathum,  m.  1  Tavle.     53 1.    » 

Hectoïotyidannelsen  hos  Octopodslægterne  Argonauta  og  Tremoctopus,  m.  2  Tavler.     56 1.  35. 

Hemisepius,    en  ny  Slægt  af  Sepia -Blæksprutternes  Familie,    med  Bemærkninger  om  Sepia -Formerne  i 

Almindelighed,  ni.  2  Tavler.     Resumé  en  franc.     75 1.  25. 

Spolia  atlantica.     Kolossale  Blæksprutter  fra  det  nordlige  Atlanterhav,  m.  4  Tavler.     98 2.  75. 

Steen&trup  &  Lutken.     Bidrag  til  Kundskab  om  del  aabne  Havs  Snyltckrebs  og  Lernæer,  m.  15  Tavler.     61.  .  .  5.    • 

Wllb,  C.  J      Chelonethi,  with  i  plates  and  a  m:ip.     1906 7.  95. 
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Det  Kgl.  Danske  Videnskabernes  Selskabs  Skrifter, 

6te  Række. 
Naturvidenskabelig  og  matliematisli  Afdeling. 

Kr.     Øre 

I,  med  42  Tavler,  1880—85     29.    50. 

1.  I'rjii,  K.     Undersøgelser  over  Lysets  Brydning  i  Dampe  og  tilsvarende  Vædsker.     1880 65. 

2.  Boas,  J.  E.  V.     Studier  over  Decapodernes  Slæglsliabsforhold.     Med  7  Tavler.     Uésumé  en  français.     1880      8.    50. 

3.  Sleeiistnip,  Jap.    Sepiadarium  og  Idiosepius,  to  nye  Slægter  af  Sepiernes  Familie.     Med  Bemærkninger  om 

to  beslægtede  Former  Sepioloidea  D'Orb.  og  Spirula  Lmk.     Med  I  Tavle.     Résumé  en  franrais.     1881        1.    35. 

4.  Colding,  A.     Nogle  Undersøgelser  over  Stormen  over  Nord-  og  Mellem-Europa  af  12'^  — |,tde  Novb.   1872  og 

over  den  derved  fremkaldte  Vandflod  i  Østersøen.    Med  23  Planer  og  Kort.    Résumé  en  français.    1881      10.     > 

5.  Boas,  J.  E.  V.     Om   en  fossil  Zebra-Form  fra  Brasiliens  Campos.     Med   et  Tillæg   om  to  Arter  af  Slægten 

llippidion.     Med  2  Tavler.     1881 2.     • 

6.  Steen,  A.     Integration  af  en  lineær  Dillerentiallignlng  af  anden  Orden.     1882 •  50. 

7.  Krabbe,  U.     Nye  Bidrag  til  Kundskab  om  Fuglenes  Bændelorme.     Med  2  Tavler.     1882 1.  35. 

8.  Uaniiover,  A.     Den    menneskelige  Hjerneskals   Bygning    ved   Anencephalia    og   Misdannelsens   Forhold    til 

Hjerneskallens  Primordialbrusk     Med  2  Tavler.    Extrait  et  explication  des  planches  en  français.     1882       1.    60. 

9.    Den   menneskelige   Hjerneskals  Bygning   ved   Cyclopia  og  Misdannelsens   Forhold   til   Hjerneskallens 

Primordialbrusk.     Med  3  Tavler.     Extrait  et  explic.  des  planches  en  français.     1884 4.    35. 

10.    Den  menneskelige  Hjerneskals  Bygning  ved  Synotia  og  Misdannelsens  F^orhold  til  Hjerneskallens  Pri- 
mordialbrusk.    Med  1  Tavle.     Extrait  et  explic.  des  planches  en  français.     1884 1.    30. 

11.  Lehmann,  A.     Forsøg   paa  en  Forklaring  af  Synsvinklens  Indflydelse  paa  Opfattelsen  af  Lys  og  Farve  ved 

direkte  Syn.     Med  1  Tavle.     Resumé  en  français      1885 I.    85. 

II,  med  20  Tavler,  1881—86 20.     » 

1.    Warming,  Eu^.     Familien  Podoslemaceae.    1''^  Afhandling.    Med  6  Tavler.     Résumé  et  explic.  des  planches 

en  français.     1881     

Lorenz,  L.    Om  Metallernes  Ledningsevne  for  Varme  og  Elektricitet.     1881     

Warmliig,  Eng.    Familien  Podosteraaceae.    2<'en  Afhandling.    Med  9  Tavler.    Résumé  et  explic.  des  planches 

en  français.     1882 

Cbrlsteuseii,  Odin.     Bidrag  til  Kundskab  om  Manganets  liter.     1883 

Lorenz,  L.    Farvesprediiingens  Thcori.     1883 

Cram,  J.  I*.     Undersøgelser  ang.  Mængden  af  Primtal  under  en  given  Grænse.     Résumé  en  francals.     1884      4.     » 
Lorenz,    L.      Bestemmelse    af   Kviksølvsøjlers    elektriske    Ledningsmodstande    i    absolut    elektromagnetisk 

Maal.      1885 80. 

Transledt,    Hl.  P.  A.     Spolia  Atlanlica.     Bidrag   til   Kundskab   om   Salperne.     Med   2  Tavler.     Explic.  des 

planches  en  français.     1885 

Bobr,  Cbr.     Om  Iltens  Afvigelser   fra  den  Boyle-Martolleske  Lov  ved  l;ive  Tryk.     Med  1  Tavle.     1885  .  .  . 

Undersogelser  over  den  af  Blodfarvestolfet  optagne  Iltmængde  udførte  ved  Hjælp  af  et  nyt  Absorplio- 

meler.     Med  2  Tavler.     1886 

Thiele,  T.  N.     Om  Definitionerne  for  Tallet,  Talarterne  og  de  tallignende  Bestemmelser.     1886 

III,  med  6  Tavler,   1885—86     16. 

Zeuthen,  II,  C.     Keglesnitslæren  i  Oldtiden.     1885 

Levinsen,  G.  M.  R.    Spolia  Atlantica.     Om  nogle  pelagiske  Annulata.     Med  1  Tavle.     1885 

Rung,  C.     Selvregistrerende  meteorologiske  Instrumenter     Med  1  Tavle.     1885 

nielnert,    Fr.     De   encéphale    Myggelarver.     Med    4    dobb.  Tavler.     Résumé    et    explic.   des    planches    en 

français.     1886 

IV,  med  25  Tavler.     1886—88 

Boas,  J.  E.  V.    Spolia  Atlantica.     Bidrag  til  Pteropodernes  Morfologi  og  Systematik  samt  til  Kundskaben  om 

deres  geografiske  Udbredelse.     Med  8  Tavler.     Résumé  en  français.     1886 

Lehmann,  A.     Om  Anvendelsen  af  Middelgradationernes  Metode  paa  Lyssansen.     Med  1  Tavle.     1886.  .  .  . 

Bannover,  A.  Primordialbrusken  og  dens  Forbening  i  Truncus  og  Extremiteter  hos  Mennesket  for  Fad- 
selen.    Extrait  en  français.     1887     .  .  ^ 1.   60. 

Luiken,  Chr.     Tillæg   til    «Bidrag   til   Kundskab   om   Arterne   af  Slægten  Cyamus  Latr.  eller  Hvallusene-. 

Med   1  Tavle.     Résumé  en  français.     1887 '. 60. 

Fortsatte  Bidrag   til  Kundskab  om  de  arktiske  Dybhavs-Tudsefiske,  særligt  Slægten  Hiinanlolophics. 

Med   1  Tavle.     Resumé  en  français.     1887 75. 

Kritiske  Studier  over  nogle  Tandhvaler  af  Slægterne  Tiirsiops,   Orca  og  Lapenorhynchus.    Med  2 

Tavler.     Résumé  en  francais      1887 

Koefoed,  E.     Studier  1  Platosoforbindelser.     1888 

Warming,  Eug.  Familien  Podoslemaceae.  3^'«  Afliandling.  Med  12  Tavler.  Resumé  et  explic.  des  planches 
en  français.     18S8 

V,  med  11  Tavler  og  1  Kort.     1889—91 '. 

1.  Luiken,   Cbr.     Spolia   Atlantica.     Bidrag   til  Kundskab   om  de  tre  pelagiske  Tandhval-Slægter  ateno,   Del- 

yiliinus  og  Frode! phi II HS.     Med   I   Tavle  og   I   Kort.     Résumé  en  français.     1889 

2.  Valentiner,  H.     De  endelige  Transformations-tirnppers  Theori.     Résumé  en  français.     1889 

3.  Bansen,   U.  J.     Cirolanidæ   et   familiæ  nonnnllæ   propinquæ  Musei  Hanniensis.     Et  Bidrag  til  Kundskaben 

om  nogle  Familier  af  isopode  Krebsdyr      Med   10  Kobbertavler.     Résumé  en  français.     1890 

4.  Lorenz,  L.     Analytiske  Undersøgelser  over  Primtalmængdernc.      1891    

(Fortsættes  paa  Omslagets  S.  3.) 
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VI,  med  4  Tavler.     1890—92 , 13.  75. 

1.  Lortni,  h.    Lysbevægelsen  i  og  uden  for  en  af  plane  Lysbelger  belyst  Kugle.     1890 2.  • 

.'.    Sereiiseii,  William.     Om  Forbeninger  i  Svemmeblæren,  Pleura  og  Aortas  Væg  og  Sammensmeltningen  deraf 

med  Hvirvelsøjlen  særlig   hos  Siluroiderne,    samt   de   saakaldte  Weberske  Knoglers  Morfologi.      Med 

3  Tavler.     Resumé  en  français.     1890 3.  gø. 

3.  Warming,  Eug.    Lagoa  Santa.    Et  Bidrag  til  den  biologiske  PlantegeograQ.    Med  en  Fortegnelse  over  Lagoa 

Santas  Hvirveldyr.     Med  43  Illustrationer  i  Texten  og  1  Tavle.     Résumé  en  français.     1892 10.  85. 

"VII,  med  4  Tavler.     1890-94 13.  75. 

t.    Gram,  J.  P.     Studier  over  nogle  numeriske  Funktioner.     Resumé  en  français.     IS90 I.  10. 

2.  Prjiz,  K.     Methoder  til  korte  Tiders,   særlig  Rotationstiders,  Udmaaling.     En  experimental  Undersøgelse. 

Med   16  Figurer  i  Texten.      1890 I.  50. 

3.  Petersen,  Emil.     Om  nogle  Grnndstolfeis  allolrope  Tilstandsformer.     1891 |.  60. 

4.  Warming,  Eng.    Familien  Podostemaceae.    4<ie  Afhandling.     Med  c.  185  mest  af  Forfatteren  tegnede  Figurer 

i  34  Grupper.     Résumé  et  explication    des  ligures  en  français.     1891    1.  50. 

5.  Christensen,  Ü1II11  T.    Rhodanchromammoniakforbindelser.    (Bidrag  til  Chromammoniakforbindelsernes  Kemi. 

111.)     1891    ...      1.  25. 

6.  Lutken,  Chr.    Spolia  Atlantica.     Scopelinl  Musei  Zoologicl  Universilatis  Hauniensis.     Bidrag  til  Kundskab 

om  det  aabne  Havs  Laxesild  eller  Scopeliner.     Med  3  Tavler.     Résumé  en  français.     1892 3.  50. 

7.  Petffsen,  Emil.    Om  den  eleklrolytiske  Dissociationsvarme  af  nogle  Syrer.     1892 1.  25. 

5.  Petersen,  O.G.     Bidrag  til  Scilamineernes  Anatomi.     Resumé  en  fraiiçais.     1893 2.  75. 

9.    Lutken,  Chr.     Andel  Tillæg   til   «Bidrag   til  Kundskab    om   Arterne   af  Slægten  Cyamus  Latr.   eller    Hval- 
lusene».     Med  1  Tavle.     Resumé  en  français.     1893 85. 

10.    Petersen,  Emil,    Reaktionshastigheden  ved  Melhylætherdannelsen.     189i 1.  50. 

VIII,  med  3  Tavler.     1895—98 12.  25. 

1.  Meinert,  F.    Sideorganerne  hos  Scarabæ- Larverne.     Les  organes  latéraux  des  larves  des  Scarabés.     Med 

3  Tavler.     Resumé  et  explication  des  planches  en  français.     1895 3.  30. 

2.  Petersen,  Emil.     Damptryksformindskelsen  af  Methylalkohol.     1896 1.  > 

3     Buchwaldt,  F.     En  mathematisk  Undersøgelse  åf,  hvorvidt  Vædsker  og  deres  Dampe  kunne  have  en  fælles 

Tilstandsligning,  baseret  paa  en  kortfattet  Fremstilling  af  Vaimetheoriens  Hovedsætninger.     Resumé 

en  français.     1896     2.  25. 

4.  Warming,  Eug.    Ilalofyt-Studier.     1897 3.  . 

Ô. -Johannsen,  W.     Studier   over   Planternes   periodiske  Livsyttringer.     1.    Om   antagonistiske  Virksomheder  1 

Stofskiftet,  særlig  under  Modning  og  Hvile.     1897     3.  75. 

6.  Nielsen,  N.    Undersøgelser  over  reciproke  Potenssummer  og  deres  Anvendelse  paa  Rækker  og  Integraler.    1898.  1  60. 

IX,  med  17  Tavler.     1898  —  1901 17.  . 

1.  Steenslruji,  Japelus,  og  Luiken,  Chr.     Spolia  Atlantica.    Bidrag  til  Kundskab  om  Klump-  eller  Maaneilskene 

tMolidæ).     Med  4  Tavler  og  en  Del  Xylografier  og  Fotogravurer.     1898 4.  75. 

2.  Warming,  Eug.    Familien  Podostemaceae.   iV^  Afhandling.    Med  42  Figurgrupper.    Uésnmé  en  français.    1899  I.  60. 

3.  Mejer,  Kirstine.     Om  overensstemmende  Tilstande  hos  Stolferne.     En  med  Videnskabernes  Selskabs  Guld- 

niedaille  belonnet  Prisafhandling      Med  en  Tavle.     1899 2.  60. 

4.  Jergensen,  S.  M.     Om  Zeise's  Platoseniiælhylen-  og  Cossa's  Platosemiamminsalte.     Med   1  Tavle.     1900  .  .  »75. 

5.  Christensen,  .4.     Om  Overbromider  af  Chiniialkaloider.     1900 1.  • 

6.  Steenstru|),  Japelus,     lleteroteuthis  Oniij,  med  Bemærkninger  om  Rossia-Scpiola- Familien  i  Almindelighed. 

Med  en  Tavle.     1900 90. 

Gram,  Bille.     Om  Protcinkornene  hos  diegivende  Frø.     Med  4  Tavler.     Resumé  en  français.    1901    ....  2.  50. 

8.  Meinert,  Fr.     Vandkalvelarverne  (Larvæ  Dytiscidarum).     Med  6  Tavler.     Résumé  en  français.     1901    .  .  5.  35. 

X,  med  4  Tavler.     1899-1902 10.  50. 

1.  Juel,  C.    Indledning  i  Læren  om  de  grafiske  Kurver.     Résumé  en   français.     1899 2.  80. 

2.  Blllmann,  Einar.     Bidrag  til  de  organiske  Kvægsølvforbindelsers  Kemi.     1901 I.  80. 

3.  Samsoe  Lund  og  Rostruji,  E.     Marktidselen    (Cirsiuiii  aroense).     En  Monografi.    Med  4  Tavler.    Résumé  en 

français.     1901     6.  • 

4.  Christensen,  .4.    Om  Bromderivater  af  Chinaalkaloiderne  og  om  de  gennem  disse  dannede  brintfattigere  For- 

bindelser.    1902 1.  40. 

XI,  med  10  Tavler  og  I   Kort.     1901-03 15.  05. 

1.  Warming,  Eug.    Familien  Podostemaceæ.    6'«  Afhandling.     Med  47  Figurgrupper.    Résumé  en  français.    1901.  2.  15. 

2.  Ravn,  J.  P.  J.    Molluskerne  i  Danmarks  Kridtaflejringer.    1.  Lamellibranchiater.    Med  1  Kort  og  4  Tavler.  1902.  4.  • 

3.  Winther,  Chr.     Rotationsdispersionen  hos  de  spontant  aktive  Sloffer.     1902 2.  • 

4.  Ravn,  J.  P.  J.     Molluskerne   i   Danmarks  Kridtaflejringer.     II.   Scaphopoder,   Gastropoder  og   Cephalopoder. 

Med  5  Tavler.     1902 3.  40. 

5.  Winther,  Chr.     Polarimetriske  undersøgelser  II:    Rotationsdispersionen  i  Opløsninger 1.  60. 

6.  Ravn,  J.  P.  J.     Molluskerne   i  Danmarks   Kridtaflejringer.     III.   Stratigrafiske  Undersøgelser.     Med  I  Tavle. 

Résumé  en  français.     1903 3.  85. 

XII,  med  3  Tavler  og   1  Kort.     1902-Oi 10.  50. 

1.  Forch,  Carl,  Knudsen,  Martin,  und  Ssrensen,   S.  P.  L.    Berichte   über  die  Konstantenbestimmungen  zur  Auf- 

stellung der  hydrographischen  Tabellen.     Gesammelt  von  ilartin  Knudaen.     1902 4.  75. 

2.  Bergh,  R.    Gasteropoda  opislhobranchiata.  With  three  plates  and  a  map.    (The  Danish  expedition  to  Slam 

1899-1900,  1.)     1902 .  .  3.  45. 

3.  Petersen,  C.  G.  Joh.,  Jensen,  Soren,   Johansen,  .4.  C,   og  Levinsen,  J.  Chr.  L.     De   danske  Farvandes  Plankton  i 

Aarene   1898—1901.     1903 .  .  .  •  3.  25. 

4.  Christensen,  .4.     Om    Chinaalkaloidernes    Dibromadditionsprodukter    og    om    Forbindelser    af  Alkaloiderne« 

Chiorhydrater  med  højere  Metalchloridcr.     1904 ■ 1.  35. 


Zoologiske  Skrifter 

udgivne  af  Det  KgL  Danske  Videnskabernes  Selskab 
(udenfor  Skrifternes  6te  Række,    se  Omslagets  S.  2—3)  : 

K  r.     Ore 

llergh,  R.     Bidrag  til  en  Monograph!  af  Marseniaderne,  m.  5  Tavler.     53 4     • 

anatomiske  Bidrag  til  Kundsliab  oni  Æolidierne,  m.  9  Tavler.     Ö4 5.    • 

EschrichJ,  D.  F.    Analomisk-physiologiske  Undersøgelser  over  Salperne,  m.  6  Tavler.     41 2.  35' 

Undersøgelser  over  Hvaldjrene.     Afhandling  1  — G,  m.  16  Tavler.    44—48 13.    • 

Om  Gangcsdelphinen,  m.  3  Tavler.     61     2.    < 

Eschrlchl  &  Reinhardt.     Om  Nordhvalen,  m.  6  Tavler.     61     4.  65. 

Ni  Tavler  lil  Oplysning  om  Hvaldyrenes  Bygning  m.  Forklaring.     69 2.  65. 

Hannover,  A,     Iagttagelser  over  indkapslede  Indvoldsorme  hos  Frøen,  m.  2  Tavler.     65 1.    • 

Om  Bygningen  og  Udviklingen  af  Skjæl  og  Pigge  hos  Bruskfisk,  m.  4  Tavler.     67 2.    •» 

Jungersen,  Dedor  F.  E.     Ich'liyütoniical  contributions   I.   The  structure  of  the  genera  Amphisile  and  Centriscus, 

with  2  plates.     1908 2-  »i- 

Krabbe,  H.    Hclminthologiske  Undersøgelser  i  Danmark  og  paa  Island,  m.  7  Tavler.     65 2.  75. 

Bidrag  til  Kundskab  om  Fuglenes  Bændelorme,  m.  10  Tavler.     Bésumé  en  franc.     69 4.  80. 

Kro;er,  H.     Slægten  Hippolytes'  nordiske  Arter,  m.  6  Tavler.    42 3.  35. 

bulken,  CF.    Additamenta  ad  historiam  Ophiuridarum.     I — 111,  m.  7  Tavler.     Resumé  en  franc.    58—69    ...  6.  85. 

—  lildrag  til  Kundskab  om  Arterne  af  Slægten  Cyamus  Latr.  eller  Hvallusenc,  m.  4  Tavler.   Resumé  en  franj.  73.  2.   15. 

Velhas-Flodens  Fiske,  et  Bidrag  til  Brasiliens  Ichthyologi,  m.  5  Tavler.     Synopsis  Latina.     75 6.  75. 

Til  Kundskab  om  to  arktiske  Slægter   af  Dybhavs -Tudsefiske:  Himantolophus  og  Cerallas,   m.  2  Tavler. 

Resumé  en  franc.     78    2.    • 

Spolia  Atlantica.     Bidrag  til  Kundskab  om  Formforandringer  hos  Fiske  under  deres  Væxt  og  Udvikling, 

m.  5  Tavler.     Resumé  en  franc.    80 8.  20. 

Ljiige,  Heriu.     Marine  Lamellibranchiata,  with  5  pintes  and  a  map.     1909 8.  60. 

Heinert,  Fr.    Bidrag  til  de  danske  Myrers  Naturhistorie,  m.  3  Tavler.    60 2.  25. 

Mortensen,  Th.     Echinoidea  I.,  with  7  plates  and  a  map.     1904 6.  85. 

Prosch,  V.     Nogle  nye  Cephalopodcr,  m.  1  Tavle.    47 65. 

Ralbbuii,  Mary  J,     Brachyura,  with  2  plates  and  a  map.     1910 3.  20. 

Reluhardt,  J.    Besl^ivelse  af  nogle  nye  Slangearter,  m.  3  Tavler.     43 I.  50. 

Mephitis  Westermann!,  et  nyt  Stinkdyr  fra  Brasilien,  m  1  Tavle.     57 »    65. 

Bidrag  til  Kundskab  om  Kjæmpcdovendyret  Lestodon  armatus.     m.  3  Tavler.     75 2.  20. 

Kæmpedovendyr-Slægten  Coelodon,  ra.  5  Tavler.     Résumé  en  franc.     78    5.    • 

Beskrivelse  af  Hovedskallen  af  et  Kæmpedovendyr,  Grypotherium  darwinii,  fra  La  Plata-Landenes  plejsto- 

cene  Dannelser,  m.  2  Tavler.     Résumé  en  franc.     79 1.  75. 

Reinhardt  &  Prosch.     Om  Scidaephorus  Mûiieri,  m.  5  Tavler.     46 2.  25. 

Schjedte,  J.  C.    Corotoca  og  Spirachtha,  m.  2  Tavler.     54 ,.  1.  35. 

Schmidt,  Johs.     Ferskvandsaalencs  (anguillaj  Udbiedning  i  Verden  1.,  med  1  Kort.     1909 2.  25. 

Slaiiini,  R.  11.    Om  Musklernes  Befæstelse  til  det  ydre  Skelet  hos  Leddyrene,  med  2  Tavler.  Resumé  en  franc.  1904.  1.  95. 

Steeustrup,  Jap.     Rhizochilus  untipathum,  m.  1  Tavle.     53 I.    • 

Hectocotyldannelsen  hos  Octopodslægterne  Argonauta  og  Tremoctopus,  m.  2  Tavler.     56 I.  35. 

Hemisepius,    en  ny  Slægt  af  Sepia -Blæksprutternes  Familie,    med  Bemærkninger  om  Sepia -Formerne  1 

Almindelighed,  m.  2  Tavler.     Résumé  en  franc.     75 1.  25. 

Spolia  atlantica.     Kolossale  Blæksprutter  fra  det  nordlige  Atlanterhav,  m.  4  Tavler.     98 2.  75. 

Steeustrup  &  Lutken.     Bidiag  til  Kundskab  om  det  aabne  Havs  Snyltekrebs  og  Lernæer,  m   15  Tavler.     61.  .  5.    • 

With^  C.  J,     Chelonethi,  with  4  plates  and  a  map.     1906 v 7.  95. 
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RECHERCHES 


SUR  LES 


NOMBRES  DE  BERNOULLI 


PAR 


NIELS  NIELSEN 


D.  Kgl.  Danske  Vidensk.  Selsk.  Skrifter,  7.  Kække,  naturvtdensk.  og  mathem.  Afd.  X.  3 


KØBENHAVN 

HOVEUKOMMISSIONÆR:    ANDR.  FRED.  HØST  &  SØN,  KGL.  HOF-BOGHANDEL 

BIANCO  LUNOS  BOGTRYKKERI 

1913 


Pris:    2  Kr.  40  Øre 


Det  Kgl.  Dauske  Videnskabernes  Selskabs  Skrifter, 

6*e  Række. 
NatniTidenskabelig  og  mathematisk  Afdeling. 

I,  med  42  Tavler,  1880—86     29.  50. 

1.  Prjii,  K,    Undersøgelser  over  Lysets  brydning  i  Dampe  og  tilsvarende  Vædsker.     1880 65. 

2.  Boas,  J.  E.  V.  ■  Studier  over  Decapodernes  Slægtskabsforhold.     Med  7  Tavler.     Késumé  en  français.     '880       8.  50. 

3.  Sleenstrup,  Jap.     Sepiadarium  og  Idiosepius,  to  nye  Slægter  af  Sepiernes  Familie.     Med  Bemærkninger  om 

to  beslægtede  Former  Sepioloidea  D'Orb.  og  Spirula  Lmk.     Med  1  Tavle.     Resumé  en  français.     1881        1.    35. 

4.  Colding,  A.     Nogle  Undersøgelser  over  Stormen  over  Nord-  og  Mellem-liuropa  af  I2'e-14'ie  Novb.   1872  og 

over  den  derved  fremkaldte  Vandflod  i  Østerseen.    Med  23  Planer  og  Kort.    Résumé  en  français.    1881      10.     . 

5.  Uoas,  J.  E.  ¥.     Om   en  fossil  Zebra-Form  fra  Brasiliens  Campos.     Med   et  Tillæg   om  lo  Arter   af  Slægten 

Hippidion.     Med  2  Tavler.     1881 2-  • 

Ü.    Steen,  \.     Integration  af  en  lineær  DiHerenlialligning  af  anden  Orden.     1882 50. 

7.  Krabbe,  II.     Nye  Bidrag  til  Kundskab  om  Fuglenes  Bændelorme.     Med  2  Tavler.     1882 1.  35. 

8.  Dannover,   A.     Den    menneskelige   Hjerneskals   Bygning    ved    Anencephalia    og   Misdannelsens  Forhold    til 

Hjerneskallens  Priniordialbrusk     Med  2  Tavler,    lixlrait  et  cxplitation  des  planches  en  français.     1882       1.    60. 

9.    Den   menneskelige   Hjerneskals  Bygning   ved   Cyclopia   og  Misdannelsens   Forhold   til   Hjerneskallens 

Priniordialbrusk.     Med  3  Tavler.  "  Extrait  el  cxplic.  des  planches  en  français.     1884    4.    35. 

10.    Den  menneskelige  Hjerneskals  Bygning  ved  Synotia  og  Misdannelsens  Forhold  til  Hjerneskallens  Pri- 
niordialbrusk.    Med  1  Tavle.     Extrait  et  explic.  des  planches  en  français      1884 1.    30. 

11.  Lebriiaiin,  A.     Forsag   paa  en  Forklaring  af  Synsvinklens  Indflydelse  paa  Opfattelsen  af  Lys  og  Farve  ved 

direkte  Syn.     Med  1  Tavle.     Resumé  en  français      1885 I.    85. 

U,  med  20  Tavler,  1881—86 20.     »   • 

1.  ffariuliig.  Eu«.     Familien  Podostemaceae.    nte  Afhandling.    Med  6  Tavler.     Resumé  et  explic.  des  planches 

en  français.     1881     3.    15. 

2.  Lorenz,  L.     Om  Metallernes  Ledningsevne  for  Varme  og  Elektricitet.     1881     1.    30. 

3.  Warming,  Lug.    lamilien  Podostemaceae.    2''"  Afliandling.    Med  9  Tavler.    Késumé  et  explic.  des  planches 

en  français.     1882 5.  30. 

4.  Christensen,  Odiu.    Bidrag  til  Kundskab  om  Manganets  Ilter.     1883 1.  10. 

5.  Lorent,  L.    Farvespredningens  Theori.     1883 •  60. 

6.  Craiu,  J.  P.     Undersøgelser  ang.  Mængden  af  Primtal  under  en  given  Grænse.     Résumé  en  français.     1884  4.  • 

7.  Lorenz,    L.     Bestemmelse    af   Kviksølvsøjlers    elektriske    Ledningsmodstande    i    absolut    elektromagnetisk 

Maal.      1885 80. 

8.  Trausledl,    M.  P.  A.     Spolia  Atlantica.     Bidrag   til   Kundskab   om   Salperne      Med   2  Tavler.     Explic.  des 

planches  en  français.     1885 3-     " 

9.  Dobr,  Chr.     Om  Iltens  Afvigelser   fra  den  Boyle-Mariotteske  Lov  ved  lave  Tryk.     Med  1  Tavle.     1885  ...       I.     « 
10.    Undersøgelser  over  den  af  Blodfarvestolfet  optagne  Iltmængde  udfarte  ved  Hjælp  af  et  nyt  Absorptio- 

meter.     Med  2  Tavler.     1886 1.  70. 

II     Thiele,  T.  N.     Om  Definitionerne  for  Tallet,  Talarterne  og  de  tallignende  Bestemmelser.     1886 2.  - 

III,  med  6  Tavler,  1885—86    16.  • 

1.  Zeuthen,  fl.  G.     Keglesnitslæien  i  Oldtiden.     1885 10.  • 

2.  Levinsen,  G.  HL  R.     Spolia  Atlantica.     Om  nogle  pelagiske  Annulata.     Med  I  Tavle.     1885 I.  10. 

3.  Rung,  0.     Selvregistrerende  meteorologiske  Instrumenter     Med  1  Tavle.     1885 1.  10. 

4.  lUelnert,    Fr.     De   encéphale    Myggelarver.     Med    4    dobb.  Tavler.      Resumé   et    explic.   des    planches    en 

français.     1886 6.    75. 

iv,  med  25  Tavler.     1886—88 21.    50. 

1.  Boas,  J.  E.  V.     Spolia  Atlantica.     Bidrag  til  Pleropodernes  Morfologi  ug  Systematik  samt  til  Kundskaben  om 

deres  geografiske  Udbredelse.     Med  S  Tavler.     Resumé  en  français.     1886 10.    50 

2.  Lehiuanii,   4.     Om  Anvendelsen  af  Middelgradationernes  Metode  paa  Lyssansen.     Med  1  Tavle.     1886.  ...       1.    50. 

3.  Bannover,   A.     Primordialbrusken   og   dens  Forbening  i  Truncus   og  Extremiteter   hos  Mennesket   før  Fød- 

selen.    Extrait  en  français.     1887     I.   60. 

4.  Lùtken,  Chr.     Tillæg  til    •  Bidrag  til   Kundskab   om   Arterne   af  Slægten  Cyamus  Latr.  eller  Hvallusene •. 

Med  1  Tavle.     Resumé  en  fiançais.     1887 "     60. 

5. Fortsatte  Bidrag  til  Kundskab  om  de  arktiske  Dybhavs-Tudsefiske,  særligt  Slægten  Himantolophus. 

Med  1  Tavle.     Résumé  en  français.     1887 Ta- 

6.    Kritiske  Studier  over  nogle  Tandhvaler  af  Slægterne  Tarsiops,   Orca  og  Lagenorhxjnclms.    Med  2 

Tavler.     Résumé  en  francais      1887 ^     ''5. 

7.  Koefoed,  E.     Studier  i  Platosoforbindelser.     1888 1-30. 

8.  Wariulng,  Eug.    Familien  Podostemaceae.    3J'e  Afhandling.    Med  12  Tavler.    Resumé  et  explic   des  planches 

en  français.     1888 6-    ■J5. 

V,  med  11  Tavler  og  1  Kort.     1889—91 15     50. 

1.  Lùtken,  Chr.     Spolia   Atlantica.     Bidrag  til  Kundskab   om  de  tre  pelagiske  Tandhval-Slægter  Steno,  Dcl- 

phinu^  og   Prodclphiimt^.     Med   1  Tavle  og   1   Kort.     Résumé  en  français.     1889.      2.    75. 

2.  Valeutlner,  U.     De  endelige  Transformations-Cruppers  Theori.     Résumé  en  français.     1889 5.    50. 

3.  Bansen,   U.J,     Cirolanidæ   et   faiiiiiiæ  iiuiinullæ   propinquæ  Musei  Hauiiieiisis.     Et  Bidrag  til  Kundskaben 

om  nogle  Familier  af  isopode  Krebsdyr.     Med   10  Kobbertavler.     Résumé  en  français.     1890 9     50. 

4.  Loreiii,  L.     Analytiske  undersøgelser  over  Primtalmængderne.      1891 •     75. 

(Fortsættes  paa  Omslagets  S.  3.) 


(Forts,  fra  Omslagets  S.  2.) 

Kr.  Ore 

VI,  med  4  Tavler.     1890—92 13.  75. 

1.  Lorenz,  L.     Lysbevægelsen  i  og  uden  for  en  af  plane  Lysbølgcr  belyst  Kugle.     1890 2.  • 

2.  Serensen,  Wllllaiii.     Om  Forbeninger  i  Svømmeblæren,  Pleura  og  Aortas  Væg  og  Sammensmeltningen  deraf 

med  Hvirvelsøjlen  særlig   hos  Siluroiderne,    samt   de   saakaldte  Weberslie  Knoglers  Morfologi.      Med 

3  Tavler.     Resumé  en  français.     1S90 3.  80. 

3     Warming,  Eng.     Lagoa  Santa.    Et  Bidrag  til  den  biologislte  Plantegeografi.    Med  en  Fortegnelse  over  Lagoa 

Snnta."!  Hvirveldyr.     Med  43  Illustrationer  i  Texten  og  1  Tavle.     Resumé  en  français.     1892 10.  85. 

"VII,   med  4  Tavler.      1890-94 J3.  75. 

I.    Gram,  J.  I'.     .Studier  over  nogle  numeriske  Funktioner.     Résumé  en  français.     IS90 1.  10. 

2  l'rjti,  K.     Mellioder  til  korte  Tiders,   særlig  Rotationstiders,   Udmaaling.     En  experimental  Undersøgelse. 

Med   Hi  Figurer  i  Texten.      1890 1.  50. 

3.  Petersen,  Emil.     Om  nogle  Grundstolfeis  allotrope  Tilstandsformer.     1891 I.  60. 

4.  Warming,  Eng.    Familien  Podostemaceae.    4«'«  Afhandling.     Med  c.  185  mest  af  Forfatteren  tegnede  Figurer 

i  34  Grupper.     Résumé  et  explicalion    des  figures  en  français.     1 89 1    1.  50. 

5.  Christensen,  Odin  T.    Rhodanchromammoniakfurbindelser.    (Bidrag  til  Chromammoniakforbindelsernes  Kemi 

111.)     1891 I.  25. 

6     Lütkcu,  Chr.     Spolia  Atlantlca.     Scopelini  Musei  Zoologici  Universitalis  Hauniensis.      Bidrag   til  Kundskab 

om  det  aaline  Havs  Laxesild  eller  Scopeliner.     Med  3  Tavler.     Resumé  en  français.     1892 3.  50. 

7.  PetiTsen,  Emil.     um  den  eleklrolytiske  Dissocialionsvarme  af  nogle  Syrer.     1892 t.  25. 

S.    Petersen,  0.  (i.     Bidrag  til  Scitamineernes  Ajiatomi.     Resumé  en  français.     1893 2.  75. 

9.    Lülken,  Chr.     Andet  Tillæg   til    «Bidrag   til  Kundskab    om   Arterne   af  Slægten  Cyamus  Latr.   eller   Hval- 
lusene».    Med  1  Tavle.     Résume  en  français      1893 85. 

10.    Petersen,  Emil.     Reaktionshastigheden  ved  Methylætherdannelsen.     1894 1.  50. 

VIII,  med  3  Tavler.     189.J  — 98 12.  25. 

1.  Alelnert,  F.     Sideorganerne  hos  Scarabæ -Larverne.      Les  organes  latéraux  des  larves  des  Scarabës.     Med 

3  Tavler.     Resumé  et  explication  des  planches  en  français.     1895 3.  30. 

2.  Petersen,  Emil.     Damptryksforniindskelsen  af  Methylalkohol.     1896 1.  ■ 

3  Ituchwaldt,  K.     Kn  mathematisk  Undersøgelse  af,  hvorvidt  Vædsker  og  deres  Dampe  kunne  have  en  fælles 

Tilstandsligning,  baseret  paa  en  kortfattet  Fremstilling  af  Varmetheoriens  Hovedsætninger.     Résumé 

en  français.     1896 2.  25. 

4.  Warming,  Eug.    Halofyt-Studier.     1897 3.  . 

5.  Johannsen,  W.      Studier   over    Planlernes   periodiske  Livsyttringer.      1.    Om   antagonistiske  Virksomheder  I 

Stofskiftet,  særlig  under  Modning  og  Hvile.     1897     3.  75. 

6.  Nielsen,  N.    Undersøgelser  over  reciproke  Potenssummer  og  deres  Anvendelse  paa  Rækker  og  Integraler.    1898.  1  60. 

IX,  med   17  Tavler.     1898-1901 17.  . 

1.  Steensirup,  Ja|ietus,   og  Lülken,  Chr.     Spolia  Atlanlica.     Bidrag  til  Kundskab  om  Klump-  eller  Maanefiskene 

iMolidæ).     Med  4  Tavler  og  en  Del  Xylografier  og  Fotogravurer.     1898 4.  75. 

2.  Warming,  Eng.    Familien  Podostemaceae.   ;")'i=  Afhandling.    Med  42  Figurgrupper.    Résumé  en  français.     1899  1.  60. 

3.  Mejer,  RIrsllne.     Om  overensstemmende  Tilstande  hos  Stolferne.     En  med  Videnskabernes  Selskabs  üuld- 

medaille  belønnet  Prisafhandling.     Med  en  Tavle.     1899 2.  60. 

4.  Jorgensen,  S.  M.     Om  Zeise's  Platosemiælhylen-  og  Cossa's  Platosemiamminsalte.     Med   1  Tavle.     1900   .  .  -75. 

5.  Christensen,  A.     Om  Overbromider  af  Chinaalkaloider.     1900 '.  .  .  .  1.  • 

6.  Sleenslmi),  Japetus.     Heteroteuthis  Gray,  med  Bemærkninger  om  Rossia-Sepiola-Familien  i  Almindelighed. 

Med  en  Tavle.     1900 90. 

Gram,  Bille.     Om  Proteinkornene  hos  oliegivende  Frø.     Med  4  Tavler.     Résumé  en  français.     1901    ....  2.  50. 

8.  Melnerl,  Fr.     Vandkalvelarverne  (Larvæ  Dytiscidarmn)     Med  6  Tavler.     Résumé  en  français.     1901    .  .  5.  35. 

X,  med  4  Tavler.     1899—1902 10.  50. 

1.  Juel,  C.    Indledning  i  Læren  om  d.e  grafiske  Kurver.     Résumé  en   français.     1899 2.  80. 

2.  Biilmann,  Einar.     Bidrag  til  de  organiske  Kvægsølvforbindelsers  Kemi.     1901 1.  80. 

3.  Samsoe  Lund  og  Rostrup,  E.     Marktidselen    (Girsium  arvensej.     En  Monografi.    Med  4  Tavler.    Résumé  en 

français.     1901 6.  ■ 

4.  Christensen,  .4.    Om  Bromderivater  af  Chinaalkaloiderne  og  om  de  gennem  disse  dannede  brintfattigere  For- 

bindelser.    1902 1.  40. 

XI,  med  10  Tavler  og  1  Kort.     1901-03 15.  05. 

1.  Warming,  Eng.    Familien  Podostemaceæ.    6'e  Afhandling.     Med  47  Figurgrupper.    Résumé  en  français.    1901.  2.  15. 

2.  Ravn,  J.  P.  .1.    Molluskerne  i  Danmarks  Kridtaflejringer.    I.  Lamellibranchiater.    Med  I  Kort  og  4  Tavler.  1902.  4.  • 

3.  Winther,  Chr.     Rotationsdispersionen  hos  de  spontant  aktive  Stoffer.     1902 2.  • 

4.  Ravn,  J.  P.  J.     Molluskerne   i   Danmarks  Kridtaflejringer.     II.   Scaphopoder,   Gastropoder  og   Cephalopoder. 

Med  i  Tavler.     1902 3.  40. 

5.  Winther,  Chr.     Polarimetriske  undersøgelser  II;    Rotationsdispersionen  i  Opløsninger I.  60. 

6.  Ravn,  J.  P.  J.     Molluskerne   i  Danmarks   Kridtaflejringer.     III.   Stratigrafiske  Undersøgelser.     Med  1  Tavle. 

Resumé  en  français.     1903 3.  85. 

XII,  med  3  Tavler  og   1   Kort.     1902-04 10.  50. 

1.  Forch,  Carl,  Knudsen,   Marlin,  und  Serensen,   S.  P.  L,    Berichte   über  die  Konstantenbestimmungen  zur  Auf- 

stellung der  hydrographischen  Tabellen.     Gesammelt  von  Martin  Knudsen.     1902 4.  75. 

2.  Bergh,  R.     Gasteropoda  opisthobranchiata.  With  three  plates  and  a  map.    (The  Danish  expedition  to  Slam 

1899-1900,  1.1     1902     3.  46. 

3.  Petersen,  C.  G.  Job.,  Jensen,  Saren,   Johansen,  A.  C,   og  Levinsen.  J.  Chr.  L.     De   danske  Farvandes  Plankton  i 

Aarene  1898—1901.     1903 3.  25. 

4.  Christensen,  A.     Om    Chinaalkaloidernes    Dibromadditionsprodukter    og    om    Forbindelser    af  Alkaloidernes 

Ghlorhydrater  med  højere  Metaicblorider.     1904 1.  35. 


Mathematiske  og  astronomiske  Skrifter 

udgivne   af  Det  Kgl.  Danske  Videnskabernes   Selskab 

(udenfor  Skrifternes  6.  Række,  se  Omslagets  S.  2 — 3)  : 

K 

Dansen,  C.     Recherdies  sui-  les  singularités  de  certaines  séries  spéciales  sur  leur  cercle  de  convergence.     1908 

d  y 

Hansen,  P.  C.  V.     En  Sætning   om  den  Kulerske  Falitor   svarende  til  üilferentialligningen  M  +  N       =;  0.     73. 
Uansleeu,  C.    Den  magnetiske  Inclinations  Forandring   i  den  nordlige  tempererte  Zone      I,   med  et  Kort.    65. 

II.     57 

fierizsprung,  S.     Reduktion  af  Maskelynes  Iagttagelser  af  smaa  Stjerner.     65 

UjeluisleT,  J.     Om  Regning  med  lineære  Transformationer 

Juel,  C.    Om  ikke-analyliske  Kurver.     1906 "> 

Om  simple  cykliske  Kurver.    1911     

Nielsen,  N.     Recherches  sur  une  classe  de  fonctions  méromorphes      1904 

Recherches  sur  les  fonctions  sphériques.     1906 

Recherches  sur  quelques  généralisations  d'une  identité  intégrale  d'Abel.     1907 

Nerlund,  N.  E.    Ueber  linéaire  Dill'erenzengleicliungen.     1911 

Untersuchungen  über  die  Eigenbewegungen  für  140  Sternen  des  IV.  Secchischen  Typus   mittels   alterer 

und  eigener  Beobachtungen.     1912 

Rauius,  C.    Dndersegelse  af  Resten  i  Lagranges  Række,   samt:    Om  en  Egenskab   ved   de  lineære  DilTerential- 
Ligninger  med  2  Variable.     42    

um  nogle  Gurvers  RectiOcation  ved  elliptiske  Functioner.     45 

um  EUipsoiders  Tiltrækning  og  om  de  ellipsoidiske  Ligevægtsflgurer  af  flydende  Masser.     45    

S('bjplleru|i,  U.C.  K,  C.    Tycho  Brahes  Original-Observationer  benyttede  til  Banebestemmelse  af  Cometen  1580.    54. 
Steen,  A.    Hovedsætninger  om  de  overelliptiske  Funktioner  og;  Om  dobbelte  bestemte  Integraler.     49 

Om  Integrationen  af  DilTerentialligninger.    Résumé  en  français.     6S 

Om  Ændringen  af  Integraler  af  irrationale  DilTerentialer.     69 «  •  •  ■ 

■ Læren  om  homogene  tunge  Vædskers  Tryk  paa  plane  Arealer,  m.  1  Tavle.     Resumé  en  français     72    .       »     75. 

■ Om  Muligheden  af  et  Par  lineære  Dill'erentialligningers  Integration  ved  endelige  explicite  Funktioner.    75.       »     75. 

Thiele,  T.  N.     Om  Anvendelse  af  mindste  Kvadraters  Methode  i  nogle  Tilfælde ,   hvor  en  Komplikation  af  visse 

Slags  uensartede  tilfældige  Fejlkilder  giver  Fejlene  en  «systematisk«  Karakter.     80 •     86. 

Zeuthen,  H.  0.    Almindelige  Egenskaber  ved  Systemer  af  plane  Kurver,  m.  5  Tavler.    Résumé  en  français.  73  .      3.    60. 
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d'Arrest,  H.  L.     Siderum  nebulosorum  observationes  Havnienses.     67 12.     • 

Hansen  &  Olufsen.    Tables  du  soleil.     53 4.     • 

— Supplément  aux  tables  du  soleil.     57 35. 

Jûrgensen,  Chr.     Sur  le  mouvement  du  pendule.     53    65. 

Schjellerup,  H.  C.  F.  C.    Sljernefortegnelse,    indeholdende   10,000  Positmner  og   teleskopiske  Fixstjerner  imellem 

—  15  og  +  15  Graders  Deklination.     Med  1  Tavle     64 7.     • 
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Det  Kgl.  Danske  Videnskabernes  Selskabs  Skrifter, 

6te  Række. 
Natarndeiiskabelig  og  matbematisk  Afdeling. 

Kr.      Ore 

I,  med  42  Tavler,  1880—85 29.    50. 

1.  Prytz,  K.     Undersøgelser  over  Lysels  Brydning  i  Dampe  og  tilsvarende  Vædsker.     1880 •     65. 

2.  Boas,  J.  E,  V.     Studier  over  üecapodernes  Slægtsliabsforliold.     Med  7  Tavler.     Resumé  en  français.     1880      8.    50. 

3.  Steenstriip,  Jap,    Sepiadarium  og  Idiosepius,  to  nye  Slægter  af  Sepiernes  Familie.     Med  Kcmærkninger  om 

to  l)eslægtede  Former  Sepioloidea  D'Orb.  og  Spirula  Lmk.    Med  1  Tavle.    Résumé  en  français.    1881       1.    35. 
•i.    Colding,  A.     Nogle  Undersegelser  over  Stormen  over  Nord-  og  Mellem-Europa  af  I2'e— I4iie  Novb.  1872  og 

over  den  derved  fremkaldte  Vandflod  i  Østersøen.    Med  23  Planer  og  Kort.    Résumé  en  français,    1881     10.     > 

5.  Boas,  J.  E.  V.     Om   en  fossil  Zebra-Form  fra  Brasiliens  Campos.     Med   et  Tillæg   om  to  Arter  af  Slægten 

Hippldion.     Med  2  Tavler.     1881 2.  • 

6.  Steen,  A.    Integration  af  en  lineær  Dill'erentialligning  af  anden  Orden.     1882  .' 50. 

7.  Krabbe,  U.     Nye  Bidrag  til  Kundskab  om  Fuglenes  Bændelorme.     Med  2  Tavler.     1882 I.  35. 

8.  Hannover,  A.     Den    menneskelige   Hjerneskals   Bygning    ved    Anencephalia    og   Misdannelsens   Forhold    til 

Hjerneskallens  Primordialbrusk     Med  2  Tavler.    Extrait  et  explication  des  planches  en  français.     1882       1.    60. 

9.    Den   menneskelige   Hjerneskals  Bygning   ved  Cyclopia  og  Misdannelsens   Forhold   til   Hjerneskallens 

Primordialbrusk.     Med  3  Tavler.     Extrait  et  explic.  des  planches  en  français.     1884    -4.    35. 

10.  Den  menneskelige  Hjerneskals  Bygning  ved  Synotia  og  Misdannelsens  Forhold  til  Hjerneskallens  Pri- 
mordialbrusk.    Med  1  Tavle.     Extrait  et  e.\plic.  des  planches  en  français.     1884 1.    30. 

M.    Lehmann,  A.    Forsøg   paa  en  Forklaring  af  Synsvinklens  Indflydelse  paa  Opfattelsen  af  Lys  og  Farve  ved 

direkte  Syn.     Med  1  Tavle.     Résumé  en  français      1885 I.    85. 

II,  med  20  Tavler,  1881—86 20.     ■■ 

1.  Waruiing,  Eug.     Familien  Podostemaceae.    1»<«  Afhandling.    Med  6  Tavler.     Résumé  el  explic.  des  planches 

en  français.     1881     3.    15. 

2.  Lorenz,  L.    Om  Metallernes  Ledningsevne  for  Varme  og  Elektricitet.     1881     1.    30. 

3.  Wanning,  Eug.    Familien  Podostemaceae.    2''''°  Afhandling.    Med  9  Tavler.    Résumé  et  explic.  des  planches 

en  français.     1882 5.  30. 

4.  Christensen,  Odin.    Bidrag  til  Kundskab  om  Manganets  Ilter.     1883 I.  10. 

5.  Lorenz,  L.    Farvespredningens  Theori.     1883 60. 

6.  Gram,  J.  P.    Undersøgelser  ang.  Mængden  af  Primtal  under  en  given  Grænse.    Resumé  en  français.     1884       4.  • 

7.  Lorenz,    L.     Bestemmelse    af   Kviksølvsøjlers    elektriske    Ledningsmodstande    i    absolut   elektromagnetisk 

Maal.     1885 .     80. 

8.  Traustedt,   lU.  P.  A.     Spolia  Atlantica.     Bidrag   til   Kundskab   om   Salperne.     Med   2  Tavler.     Explic.  des 

planches  en  français.     1885 3.     » 

9.  Bohr,  Chr.     Om  Iltens  Afvigelser   fra  den  Boyle-Mariotteske  Lov  ved  lave  Tryk.     Med  1  Tavle.     1885  ...       1.     • 

10.   Undersøgelser  over  den  af  Blodfarvestollet  optagne  Iltmængde  udførte  ved  Hjælp  af  et  nvt  Absorplin- 

meter.     Med  2  Tavler.     1886 ' I.    70. 

11.  Tbiele,  T.  N.     Om  DeQnitionerne  for  Tallet,  Talarterne  og  de  tallignende  Bestemmelser.     ISSU 2.     ■ 

III,  med  6  Tavler,  1885—86    16.     • 

1.  Zeuthen,  H.  G.    Keglesnitslæren  I  Oldtiden.     1885 10.  ■ 

2.  Levinsen,  G.  IQ.  R.    Spolia  Atlantica.     Om  nogle  pelagiske  Annulata.     Med  1  Tavle.     1885 1.  10. 

3.  Rung,  G.     Selvregistrerende  meteorologiske  Instrumenter.     Med  1  Tavle.     1885 1.  10. 

4.  Meinert,   Fr.     De   eucephale    Myggelarver.     Med    4    dobb.   Tavler.      Résumé   et   explic.   des   planches    en 

francals.     1886 6.    75. 

I"V,  med  25  Tavler.     1886—88 21.    50. 

1.  Boas,  J.  E.  T.     Spolia  Atlantica.     Bidrag  til  Pteropodernes  Morfologi  og  Systematik  samt  til  Kundskaben  om 

deres  geografiske  Udbredelse.     Med  8  Tavler.    Résumé  en  français.     1886 10.    50 

2.  Lehmann,  A.    Om  Anvendelsen  af  Middelgradationeriies  Metode  paa  Lyssansen.     Med  1  Tavle.     1886.  ...       I.    50. 

3.  Uannover,  A.    Primordialbrusken   og   dens  Forbening  i  Truncus  og  Extremiletor  hos  Mennesket  før  Fød- 

selen.    Extrait  en  français.     1887     1.   60. 

4.  Lutken,  Chr.     Tillæg  til    «bidrag  til   Kundskab   om  Arterne   af  Slægten  Cyamus  Latr.  eller  Hvallusene«. 

Med  1  Tavle.     Résumé  en  français.     1887 fiO. 

5. Fortsalte  Bidrag   til  Kundskab  om  de  arktiske  Dybhavs-Tudseliskc,  særligt  Slægten  Æmantolophus. 

Med  1  Tavle.     Résumé  en  français.     1887 ■     75. 

6.    Kritiske  Studier  over  nogle  Tandhvaler  af  Slægterne  Ttvrsiops,   Orca  og  Lagenorhynchus.    Med  2 

Tavler.     Résumé  en  francais.     1887 4     75. 

7.  Koefoed,  E.     Studler  I  Platosoforbindelser.     1888 1.    30. 

8.  Warming,  Eug,    Familien  Podostemaceae.    3<>'e  Afliandling.    Med  12  Tavler.    Resumé  et  explic.  des  planches 

en  français.     1888 6.    45. 

V,  med  11  Tavler  og  1  Kort.     1889—91 15.    50. 

1.  Lutken,  Chr.    Spolia  Atlantica.     Bidrag  til  Kundskab   om  de  tre  pelagiske  Tandhval-Slægter  Steno,  Del- 

phinuH  og  Prodelphimis.     Med   1  Tavle  og   I   Kort.     Résumé  en  français.     1889 2.    75. 

2.  Valentiner,  U.     De  endelige  Transformations-Gruppers  Theori.     Résumé  en  français.     1889  .  .  5.    50. 

3.  Hansen,   11.  J.     Cirolanidæ   et   familiæ  nonnullæ   propinquæ  Musei  Hauniensis.     Et  Bidrag  til  Kundskaben 

om  nogle  Familier  af  isopode  Krebsdyr.     Med   10  Kobbertavler.     Resumé  en  français.     1890 9     50. 

4.  Lorenz,  L.    Analytiske  Undersøgelser  over  Primtalmængderne.      1891 •     75. 

(Furtiiættes  paa  Omslagets  S.  3.) 


(Forts,  fra  Omslagets  S.  '£.) 

Kr.      «re 

VI,  med  4  Tavler.     1890—92 13,    75. 

1.  Loreni,  L,     Lysbevægelsen  i  og  uden  for  en  af  plane  Lysbølger  belyst  Kugle.     1890 2.     ■ 

2.  Serensen,  William.     Om  Forbeninger  i  Svømmeblæren,  Pleura  og  Aortas  Væg  og  Sammensmeltningen  deraf 

med  Hvirvelsøjlen  særlig  lios  Siluroiderne,    samt   de  saakaldte  Weberske  Knoglers  Morfologi.     Med 

3  Tavler.     Résumé  en  français.     1890 3.    80. 

3.  Warming,  Eug.    Lagoa  Santa.    Et  Bidrag  til  den  biologiske  Plantegeografi.    Med  en  Fortegnelse  over  Lagoa 

Santas  Hvirveldyr.     Med  43  Illustrationer  i  Texten  og  1  Tavle.     Résumé  en  français.     1892 10.    85. 

"VII,  med  4  Tavler.     1890-94 13.    75. 

1.  Gram,  J.  P.     Studier  over  nogle  numeriske  Funktioner.     Resumé  en  français.     1890 1.    10. 

2.  Prylz,  K.     Methoder  til  korte  Tiders,   særlig  Rotationstiders,   Udmaaling.      En  experimental  Undersøgelse. 

Med  16  Figurer  i  Texten.      1890 t.    50. 

3.  Peiersen,  Emil.     Om  nogle  Grundstolferj  allotrope  Tilstandsformer.     1891    1.    60. 

4.  Warming,  Eug.    Familien  Podostemaccae.    4'^^  Afhandling.     Med  c.  185  mest  af  Forfatteren  tegnede  Figurer 

i  34  Grupper.     Résumé  et  explication   des  figures  en  français.     1891    1.    50. 

5.  Christensen,  Odin  T.    Rhodanchromammoniakforblndelser.    (Bidrag  til  Chromammoniakforbindelsernes  Kemi. 

111.)     1891 I.    25. 

6.  Lötken.  Chr.     Spolia  Atlantîca.     Scopelini  Muse!  Zoologie!  Universitatis  Hauniensis.     liidrag  til  Kundskab 

om  det  aabne  Havs  Laxesild  eller  Scopeliner.     Med  3  Tavler.     Résumé  en  français.     1892 3.    50. 

7.  Peiersen,  Emil.    Om  den  elektrolytiske  Dissociationsvarme  af  nogle  Syrer.     1892 1.    25. 

8.  Petersen,  O.G.     Bidrag  til  Scitaniineernes  Anatomi.     Résumé  en  français.     1893 2.    75. 

9.  Lutken,  Chr.     Andet  Tillæg  til    «Bidrag  til  Kundskab   om   Arterne   af  Slægten  Cyamus  Latr.   eller    Hval- 

lusene«.    Med  I  Tavle.     Resumé  en  français.     1893 85. 

10.    Petersen,  Emil.     Reaktionshastigheden  ved  Methylætherdannelsen.     1894 1.    50. 

VIII,  med  3  Tavler.     1895—98 12.    25. 

1.  Meinert,  F.     Sideorganerne  hos  Scarabæ -Larverne.     Les  organes  latéraux  des  larves  des  Scarabés.     Med 

3  Tavler.     Resumé  et  explication  des  planches  en  français.     1895 3.    30. 

2.  Petersen,  Emil.     Damptryksformindskelsen  af  Methylalkohol.     1896 I.     « 

3.  Uuchwaldt,  F.     En  malhematlsk  Undersøgelse  af,  hvorvidt  Vædsker  og  deres  Dampe  kunne  have  en  fælles 

Tilstandsligning,  baseret  paa  en  kortfattet  Fremstilling  af  Vaimetheoriens  Hovedsætninger.     Résumé 

en  français.     1896 2.    25. 

4.  Warming,  Eug.    Halofyt-Studier.     1897 3.     • 

5.  Johannsen,  W.     Studier  over   Planternes   periodiske  Livsyttringer.     1.    Om   antagonistiske  Virksomheder  I 

Stofskiftet,  særlig  under  Modning  og  Hvile.     1897     3.    75. 

6.  Nielsen,  N.   Undersøgelser  over  reciproke  Potenssummer  og  deres  Anvendelse  paa  Rækker  og  Integraler.    1898.  1     60. 

IX,  med   17  Tavler.     1898  —  1901 17.     • 

1.  Steenstruji,  Japetus,  og  Liitken,  Chr.    Spolia  Allantica.    Bidrag  til  Kundskab  om  Klump-  eller  Maaneflskene 

(Molidæ).     Med  4  Tavler  og  en  Del  Xylografier  og  Fotogravurer.     1898 4.    75. 

2.  Warming,  Eug.    Familien  Podostemaceae.    S'«  Afhandling.    Med  42  Figurgrupper.    Résumé  en  français.    1899  I.    60. 

3.  Mejer ,  Kirstine.     Om  overensstemmende  Tilstande  hos  Stolferne.     En  med  Videnskabernes  Selskabs  üuld- 

medaille  belønnet  Prisafhandling.     Med  en  Tavle.     1899 2.    60. 

4.  Jsrgensen,  S.  M.    Om  Zeise's  Platosemiæthylen-  og  Cossa's  Platosemiamminsalte.     Med  1  Tavle.     1900  .  .  «75. 

5.  Christensen,  A.     Om  Overbromider  af  Chinaalkaloider.     1900 I. 

6.  Steenstrup,  Japetus.     Heteroteuthis  Gray,  med  Bemærkninger  om  Rossia-Sepiola-Famliien  i  Almindelighed. 

Med  en  Tavle.     1900 • 90. 

Gram,  Bille.     Om  Proteinkornene  hos  diegivende  Frø.     Med  4  Tavler.     Résumé  en  français.     1901    ....  2.    50. 

8.    Meinert,  Fr.     Vandkalvelarverne  (Larvæ  Dytiscidarum).     Med  6  Tavler.     Resumé  en  français.     1901    .  .  5.    35. 

X,  med  4  Tavler.     1899—1902 10.    50. 

1.  Juel,  C.    Indledning  i  Læren  om  de  grafiske  Kurver.     Résumé  en  français.     1899 2.    80. 

2.  Blllmann,  Einar.     Bidrag  til  de  organiske  Kvægsølvforbindelsers  Kemi.     1901 1.    80. 

3.  Samsee  Lund  og  Rostrup,  E.     Marktidselen    (Cirsium  ai^vense).     En  Monografi.    Med  4  Tavler.    Resumé  en 

français.     1901 6.     ■ 

4.  Christensen,  \,    Om  Bromderivater  af  Chinaalkaloiderne  og  om  de  gennem  disse  dannede  brintfattigere  For- 

bindelser.    1902 I.    40. 

XI,  med  10  Tavler  og  1  Kort.     1901-03 15.    05. 

1.  Warming,  Eug.    Familien  Podostemaceæ.    6'«  Afhandling.     Med  47  Figurgrupper.    Résumé  en  francals.    1901.  2.    15. 

2.  Ravn,  J.  P.  J.    Molluskerne  i  Danmarks  Kridlaflejringer.    I.  Lamellibranchiater.    Med  1  Kort  og  4  Tavler.  1902.  4.     • 

3.  Winther,  Chr.     Rotationsdispersionen  hos  de  spontan!  aktive  Stoffer.     1902 2.     • 

4.  Ravn,  J.  P.  J.     Molluskerne  i  Danmarks  Kridtaflejringer.     II.   Scaphopoder,   Gastropoder  og   Gephalopoder. 

Med  5  Tavler.     1902 3.    40. 

5.  Winther,  Chr.     Polarimetriske  Undersøgelser  II:    Rotationsdispersionen  i  Opløsninger I.    60. 

6.  Ravn,  J.  P.  J.    Molluskerne   I  Danmarks   Kridtafiejringer.     III.   Stratigrafiske  Undersøgelser.     Med  1  Tavle. 

Rés«mé  en  français.     1903 3.    85. 

XII,  med  3  Tavler  og  1  Kort.     1902-04 10.    50. 

1.  Forch,  Carl,  Knudsen,  Martin,  und  Sarensen,   S.  P.  L,    Berichte   über  die  Konstantenbestimmungen  zur  Auf- 

stellung der  hydrographischen  Tabellen.     Gesammelt  von  Martin  Knudsen.     1902 4.    75. 

2.  Bergh,  R.     Gasteropoda  opisthobranchiata.  With  three  plates  and  a  map.    (The  Danish  expedition  to  Slam 

1899-1900,  I.)     1902 ' 3.    45. 

3.  Petersen,  C.  G.  Joh.,  Jensen,  Seren,   Johansen,  A.  C,  og  Levinsen,  J.  Chr.  L.     De   danske  Farvandes  Plankton  i 

Aarene  1898—1901.     1903 3.    25. 

4.  Christensen,  A.     Om    Ghinaalkaloidernes    Dibromadditlonsprodukter   og    om    Forbindelser    af  Alkaloidernes 

Ghlorhydrater  med  højere  Metalchlorider.     1904 I.    35 


Botaniske  Skrifter 

udgivne   af  det   Kgl.  danske    Videnskabernes  Selskab 

(udenfor  Skrifternes  6te  Række,  se  Omslagets  S.  2 — 3)  : 

Rr.  <lie 

Bargrseii,  F.    An  ecological  and  systematic  account  of  the  Caulerpas  of  the  Danish  West  Indies.     1907 1.  76. 

Christensen,  Carl.     Revision  of  the  American  species  of  Diyopteris  of  the  group  of  D.  opposita.     1907 2.  85. 

Ürejer,  S.     Symbolæ  caricologicæ,  med  17  Tavler.     44.     fol 6.  • 

Gottsche,  C.  III.    De  mexikanske  Levermosser,  efter  Prof.  Liebmanns  Samling,  m.  20  Tavler.     67 9.  25 

Llebuiaon,  ¥.    Mexicos  Bregner.     49 4.  • 

Mexicos  Halvgræs  og  Philetæria,  m.  1  Tavle.    50 2.  30. 

Mexicos  og  Central-Americas  neldeagtlge  Planter.     51 1.  15. 

Petersen,  O.G.    Undersøgelser  over  Træernes  Aiirringe.     1904 1.  60. 

Scheuw,  J.  Fr.     De  italienske  Naaletræers  geographiske  og  historiske  Forhold,  m.  1   Kort.     44 1.  25. 

Ege-  og  Birkefamiliens  geographiske  og  historiske  Forhold  i  Italien,  m.  1  Kort.     47      1.  > 

Om  en  Samling  Blomstertegninger  i  den  kgl.  Kobberstiksamling.     49 65. 

Wanning,  Eug.     Forgreningsforhold  hos  Fanerogamerne,  betragtede  med  særligt  Hensyn  til  Kløvning  af  Væxt- 

punktet,  m.  1 1  Tavler  og  mange  Træsnit.     Résumé  en  français.     72 6.  45. 

Bidrag  til  Vadernes,  Sandenes  og  Marskens  Naturhistorie.    1904 I.  75. 

Ørsted,  A.  S.    Centralamericas  Gesneraceer,  m.  12  Tavler.     58 '. 4.  • 

Om   en   særegen   Udvikling    hos    visse   Snylte.svampe,    navnlig    om    den    genetiske    Forbindelse    mellem 

Sevenbommens  Bævrerust  og  Pæretræets  Gilterrust,  m.  3  Tavler.     68 I.  25. 

Bidrag  til  Kundskab  om  Egcfamilien  i  Fortid  og  Nutid,  m.  STavIer  og  1  Kort.    Resumé  en  français.    71.  0.  • 


v'm: 


m&ï 


/I  î'i't.  I 


t  :■<:;'. 


'V]:Uv\.:\'V\'.\ 


:    '.  t 


% 


■!",  I 


,u 


;W;;;i'i 


J),;  :■(■ 


■':;('!■:  1'  I 


vmw 


!■   Î-  l-'Ml 


n^ 


!l,tf 


'!•(■   )i  ■;■  'h'lii'  ii!!!!;  , 


